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Pabouas mporpamma coctapieHa a ocHose PI'OC BO no cnennaneaoct 21.05.04 Cop-
HO€ Ao, YTBepxaeHHAOro nprkaszoM MOuH P® ot 17.10.2016 . Ne 1298,

.
’

Pabouan nporpamma paccMoTpeHa u oao0peHa Ha 3aceJaHHM KadeAphl reo/orny, MapK-
trefiiepckoro Aena W oDOrailleHHs MONE3HBIX HcKomaeMeIx «20» suBaps 2017 r,

npotokon Ne 7. /
3ap. xacbe.upoﬁ_ﬁ /WA, I'pumnn/

Pabouas mporpamma onoOpeHa MeTOIMYECKOH KOMHCCHell MHCTHTYTA TOPHOTO fela W
Tpancnopra «31» saBapa 2017 r., npotoxon Ne 7

[Mpeacenarens #QE. I'aBpuures /
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JIMCT perucTpanuu u3MeHeHu i U 10M0JTHeHN i

[Hara.
Pas- Hon
e Kpatkoe conepxanue Ne mpoTokona —
n/n HpOrpaMMbI M3MECHEHUSI/ TOTIOTHEH U 3acelaHus Kadepoi
Kadeapsl
1 PII AxTyanuzanms BCEX pas3ZelioB 28.09.2017
PII T. %
MPOTOKOJI
Ne2
PII AxTyanuzanms BCEX pas3ZelioB 07.09.2018
2 PIT I. ;
IPOTOKOJI
Nel
PII AxTyanu3anms BCEX pas3ZelioB 26.09.2019
3 PIT IPOTOKOI 7
Ne 2
8 AkTtyanuzanus y4eOHO- 01.09.2020
4 METOAMYECKOTO0 M HMH(OPMAIMOHHOTO | MPOoTOKOI Nel

obecnieyeHus JUCHUITIIMHBI




1 Ilean ocBoOEeHMSI AUCIMILJINHDI

[ensimu ocBoeHust TUCHUIUTMHBI «O00raieHne NoJe3HbIX HCKOMAEMbIX) SBIISIOTCS SB-
JSIOTCS PA3BUTHE Y CTYACHTOB JTUYHOCTHBIX Ka4yecTB, a Takxke (hopmupoBaHue mpodeccuo-
HaJbHBIX KOMIIETCHIIMA B COOTBETCTBHH ¢ TpeboBanmsmMu PI'OC BO mo crnenuaibHOCTH
21.05.04 T'opnoe nerno.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOAT0OTOBKH
CHeNHAINCTA

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

Jns u3y4yeHus AUCIUIUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUsI, BIaAeHus), chopMUupoBaH-
HBIE B PE3YyJIbTATE U3YUYEHHUS CIEAYIOIIUX KYPCOB:

«Dusukay, «Marematukay, «XuMus», «MHbDopMaTHKay, «I comorus.

3HaHus (yMEHUs, BIaJICHUs), IOJIYYEHHbIE NIPU U3YYEHUH JaHHOW TUCIUIUIMHBI OyayT
HEOOXOIUMBI IS pa3padOTKH, COBEPIIICHCTBOBAHUS TEXHOJOTHIA MOATOTOBKH M 00OTaIICHUS
MOJIC3HBIX MCKOITAEMBIX; CO3JIaHUS MAJIOOTXOJHBIX M 0€30TXOHBIX TEXHOJIOTHH, KOMILICKC-
HOT'O HUCIIOJIb30BAHUSI MUHEPAIBHOTO ChIPbS, JIJISl AaHATU3UPOBAHUS YCTOMUMBOCTH TEXHOJIOTH-
YECKOT0 MPOLECCa U KaYeCTBA BBIITYCKAEMON TPOLYKIUH.

3 Komnerenunu odyvawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIUIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pesynbrare ocBoeHus AucUUIUIHHBI «O0O0raieHue moje3HbIX HCKOMAaeMbIX» o0yda-
IOIIUNCS TIOJDKEH 00J1a/1aTh CIeAYIOIUMUA KOMIICTCHITUSIMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaTbl O0yUEHHs

KOMIICTCHIIN U

OIIK-9 BiaieHueM MeTOAaMHU aHAJIN3A, 3HAHHEM 3AKOHOMEPHOCTel NoBe/IeHUs U
yIpPaBJIeHHs CBOMCTBAMHU I'OPHBIX IOPOJA M COCTOSIHMEM MAaCCHBA B IpoLeccax A00bI4u 1
nepepadoTKU TBEPABIX M0OJIE3HBIX HCKONIAEMBbIX, 2 TAKKe MPU CTPOUTEIbCTBE H IKCILIY-
aTalyy NOJA3EMHBIX COOPYKECHHU I

3HaThb METOJIbl aHaIN3a, 3aKOHOMEPHOCTU IOBEIEHUS U YIPABIIECHUS CBOMCTBAMU
TOPHBIX MOPOJI U COCTOSIHUEM MacCuBa B Mpolieccax JOoObIUU U MepepadOTKU
TBEPJIBIX MOJIE3HBIX NCKOMAEMBbIX.

YMeTh BBI6I/IpaTB METOAbl aHAJIN34d, 3dKOHOMCPHOCTU IOBCACHUS W YIIPABJIICHUA
CBOIMCTBaAMH TOPHBIX TOPOJ U COCTOSIHMEM MAaCCHUBa B IpPOLECCax )106BIIII/I n
nepepaGOTKH TBCPABIX ITOJIC3HBIX MCKOITACMBIX.

Braanets CIIOCOOHOCTBIO BBIOMPATh METOJMBI aHAM3a, 3aKOHOMEPHOCTH TOBEICHUS U
YIPABJICHUS] CBOMCTBAMU TOPHBIX MOPOJ U COCTOSHMEM MaccHBa B MpoOLEC-
cax JIOOBIYM U TIEPepabOTKH TBEPBIX MOJIE3HBIX UCKOMIAEMBIX.

IIK-4 roToBHOCTBIO OCYILIECTBJIATH TEXHUYECKOE PYKOBOACTBO FOPHbIMH M B3PbIBHBIMH
padoTaMM NMPH IKCIIYATAIIHOHHOM pa3BelKe, 100bIYe TBEPAbIX NMOJIEe3HbIX HCKOAEMBbIX,
CTPOMTEIbCTBE M IKCIJIYaTAllUM MOA3eMHBIX 00bEeKTOB, HEMOCPEACTBEHHO YNPaBJIATH
NpPoueccaMy Ha NPOM3BOICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIC ITOHATHA METOAOB, CII0co0OB U CpCACTB IMOJYUCHUA ChIPbA U KOH-
LCHTPATOB ITpU nepepa60TKH TTOJIC3HBIX MCKOIIAaCMbIX

Ymeth BBIOMPATh TEXHOJOTHIO MIPOU3BO/ICTBA PadOT MO0 0OOTAIIEHHUIO MOJIE3HBIX HC-
KOIAeMBbIX, IPUMEHSAThH CIIOCOOBI M CPEACTBA JUIsl OTYUYEHHS] KOHIULMOHHBIX
KOHIIEHTPaTOB




CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
Brnaners CIIOCOOHOCTBIO BBIOMPATh U PACCUMTHIBATh OCHOBHBIC TEXHOJIOTMYECKUE Ma-

paMeTpsl 3PPEKTUBHOTO U IKOJIOTUUECKH O€30MaCHOr0 MPOU3BOJCTBA PAOOT
1o nepepaboTke U 00OTAIICHUI0 MUHEPATbHOTO ChIPhsi HA OCHOBE 3HAHUIA
MPUHIUIOB ()IOTALMOHHOTO MPOEKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
raTHTEILHOTO MPOU3BOJICTBA W BBHIOOPA OCHOBHOTO M BCIIOMOTAaTEILHOTO
000TaTUTENBHOTO 000PYIOBaHHS

IIK-5 roToOBHOCTBHI0 IEMOHCTPUPOBATH HABBIKU Pa3pad0TKH MJIAHOB MEPONPUSTHI 110
CHHUKEHUI0 TEXHOT€HHOH HATPY3KHU MPOU3BOJACTBA HA OKPY:KAIOIIYI0 CPeay MPH K CILTY-
aTalMOHHOM pa3BeiKe, 100bIYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONAEMBbIX, a
TaK’Ke MPHU CTPOUTEILCTBE U IKCILIYaTAMHU

3HaThL HAayY4YHBIC MCTOIAbI 1 MEPOIIPHUATUA 110 CHUKCHHUIO TEXHOTCHHOM HarpyskKu Ha
OKPpYKaromyro cpeay 1npu 3KCHHyaTaHHOHHOﬁ Pa3BCAKE, ,Z[O6LI‘IC H 1epepa-
0oTKe TBCPABIX IMOJIC3HBIX HCKOIMACMbIX

YmeTh MIPUMEHSITh Hay4YHbIE METO/IbI 1 MEPOTIPUATHUS IO CHUKEHHUIO TEXHOTCHHON
Harpy3Kky Ha OKpPY>KaloIllylo Cpey MPH dKCILTyaTalluOHHOW pa3BeKe, 100bI-
4e U nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAaEMBbIX

Brnanets HaBbIKaMU MPUMEHEHUSI HAyYHBIX METOAO0B U MEPOIPHUATHI 110 CHIKEHUIO
TEXHOTCHHOU Harpy3Ku Ha OKPYXKAIOIIYIO CPEAy MPHU IKCILTyaTallHOHHON
pa3Beqke, J00ObIYe U MepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

I1K-12 roToBHOCTBIO OMMEPATUBHO YCTPAHATH HAPDYWICHUS MPOU3BOJACTBCHHBIX IpoIec-
COB, BECTH neanqulﬁ YueT BBINMOJTHAEMBIX paﬁoT, AHAJIM3UPOBATDH OIICPATHUBHBIC
TEKYLIHE NMMOKa3aTEe/IU IPOU3BO/ICTBA, 000CHOBBIBAThH NPEAIOKECHUSA 10 COBEPUICHCTBO-
BaHMIO OpPraHu3anvv nNpous3sBoJICTBa

3HaThb OCHOBHBIE TEHJCHIIMH Pa3BUTHUS TPOU3BOJICTBEHHBIX IIPOLIECCOB, TOKA3aTENN
MIPOU3BOJICTBA
YmeTh IIPUMEHSTh M3yYEHHBbIE TEHJCHIMM DPA3BUTHS IMPOU3BOJCTBEHHBIX IPOLEC-

COB, MIOKA3aTeJIM IPOU3BOJICTBA B TPO(ECCHOHATIBHON €S TEIbHOCTH

BJ'IaI[eTB TCHACHIUAMU Pa3BUTUA MMPOU3BOACTBCHHBIX ITPOLECCOB, ITOKA3aTC/IN IMPOHU3-
BOACTBA B HpO(l)CCCHOH&J'ILHOfI ACATCIIBHOCTHU

ITK-19 roToBHOCTBIO K pa3padoTKe NPOCKTHHIX HHHOBAIMOHHBIX PELICHUH 110 IKCILTY a-
TallMOHHOW pa3Be/Ke, 100bI4e, epepadoTKe TBEPAbIX MOJe3HbIX HCKONAEeMbIX, CTPOU-
TeJAbCTBY M KCILIYATAIMH MOJ3EMHbIX 00bECKTOB

3HaTh OCHOBHBIE T€HJICHIIUY Pa3BUTHS WHHOBAIMOHHBIX PEIICHUM 1O TIepepadoTke
TBEPABIX MMOJE3HBIX UCKOMAEMbIX

Ymers MPUMEHATHh U3YUEHHBIE TEHICHIIMN Pa3BUTUSI UHHOBALIMOHHBIX PELIECHUM 110
nepepaboTKe TBEP/IbIX MOJIE3HBIX HCKOTTAeMBIX

Bnaners TEHJACHIUSAMHU PA3BUTHSI MHHOBAIIMOHHBIX PEIICHU 1O iepepadoTKe TBep-
JIBIX MOJIE3HBIX UCKOITAEMBIX

Branets MpoIieccaMy POU3BOICTBA MPHU MepepaboTKe MHHEPATLHOTO U TEXHOTEHHO-

I'0 CbIPpbs Ha OCHOBC COBpCMCHHOﬁ MCTONOJIOTUN TPOCKTUPOBAHUSA

BJ'Ia}IeTI) IMpUHOHUIIaAMU U METOJaMH CO3aaHHsA COBPEMEHHBIX I/IH(l)OpMaHI/IOHHI)IX TCX-
HOJIOTHH B HpaKTHQCCKOﬁ ACATCIIBHOCTH 000raTUTEIbHBIX IMPON3BOJACTB




4 CTpyKTYpa M coiepKaHue AUCHUIIIMHBI

OO01mmas Tpy10eMKOCTh TUCIUTUINHBI cocTaBisieT 6eaunaunil 216 yacos:

KOHTakTHas pabora — 29,9 akan. 4acos:
aymuTopHas pabora —26 akaj. 4acos,
BHeayJIuTOpHas padora — 3,9 akaJ. 4acos;

camocrosTenbHas pabora —173,5 akan. gaca;

MOJIrOTOBKA K 3a4eTy — 3,9 akaJi. 4acos;

MOJITOTOBKA K dK3aMeHY — 8,7 akaJ. 4acoB.
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1. Beenenue I| 05 2 12,4 OIIK-9
1.1. Copep:xaHue TUCIUILIMHEL, €€ 3aJa4u. 3HAYCHHE U POJib oborarie- I1K-4
HUS TIPH UCTIOJIb30BAHUH PA3IMYHBIX MOJIE3HBIX NCKOITAEMBIX M3yuenue 0CHOB- ITK-5
1.2. Knaccudukanus npoiieccoB Jij1sl 00OTalIeHus MOJIe3HbIX HUCKOMae- HOU U JOTIOJIHU- IIK-12
MBIX TEJILHOU JINTEpa- 1K-19
KoHnTponbHas
1.3. Onepanun, uukisl, ctaaud. OneHka 3GeKTUBHOCTH MPOIIECCOB TYpHI 110 AUCLIU- AGoTa
oboranieHusI © KOMIDICKCHOCTH UCTIOIb30BAHUS CHIPhS TUTHHE, KOHCTICKTa p
1.4. TIponykTel 1 IOKa3aTenu odoramieHus. MarepuaibHbIi 6ajgaHc 1Mo JIEKLUH.
TBEPJIOMY, METAJUTY, BOJIE B TEXHOJIOTHYECKUX CXeMaxX 00oTraleHus py1
1.5. IloHATHE O KOMUYECTBEHHBIX XapaKTEPUCTUKAX BEIIECTBEHHOTO CO-
CTaBa MHHEPAIBHOTO CBIPhS U MPOJTYKTOB 00OTaIICHHUS
HToro no pasneny 0,5 2 12,4
2. 'paHyIOMETpUYECKHIA COCTaB | 05 W3ydyeHne ocHOB- Kontponsaast |OITK-9
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2.1. I'panynomMeTpruecKuil COCTaB pyJ M MPOAYKTOB OOOTalieHus, Me- 1 19 |HO# u AONONHU- pabora [1K-4
TOJIBI €T0 ONPEJICICHUS TeJIbHOU JHUTEpa- ITK-5
2.2. CuroBblii ananmms. llkana kmaccupukamuy, MOIyIb IIKAIbl Kiac- 1 TYpBI 110 TUCLIH- I1K-12
cuduKanuu IUIMHE, KOHCIIEKTa [1K-19
2.3. O6paboTKa pe3yabTaTOB IPAHYIIOMETPUICCKOTO aHATN3a U TIOCTPO- JIEKIHH.
€HHE XapaKTEPUCTUK KPYIHOCTU
Hroro no pazneny 0,5 2 19
3. [ToaroroBUTEIBLHBIE MPOIECCHI 1 3 4 60 OIIK-9
3.1. I'poxouenne. Haznauenue mporecca 1 1 20 |M3y4eHne OCHOB- [1K-4
HOM U JTOMOJTHU- ITK-5
3.2. DpdexTuBHOCTH TPOXOUEHHMS, KITaCCU(PUKAIHS U KOHCTPYKIIHUH TPO- TeNbHOI IMTepa- MK-12
XOTOB TYpPBI TIO JAHUCITU- T1K-19
TUTHHE, KOHCTICKTA
JICKIIUH.
3amura 1abopa-
3.3. Apobnenue. Haznauenue apobneHus, crerneHs ApoOaeHus 1 2 20 |M3ydeHue OCHOB- TOPHOU pabOThI
HoM 1 gonoanu-  |KoHTposbHas
3.4. Knaccudukanus 1 KOHCTPYKIIUU JTPOOMIIOK JJisi KPYITHOTO, CpeHe- TeNnbHOM muTepa-  |pabora
I'0 1 MEJIKOT'O HpO6HeHI/I${ TYpBI IO JUCLU-
3.5. KpymHOCTB, 10 KOTOPO HEOOXOUMO IPOOUTH CHIphE Tmepes 000- IUIMHE, KOHCIIEKTa
ramenueM. Cxembl ApoOIeHUS JIEKIIHiA.
3.6. U3menpuenne. 3aKOHOMEPHOCTH TIPOIIeCcca U3METbUCHHS 1 1 20
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3.7. Knaccudukarus pa3sMonbHOro obopynoBaHus. CxeMbl H3MeTbye-
HUS N3yuenne ocHOB-
3.8. T'mppaBnuyeckas KiIacCH(PUKAIMSA M €€ POJb B TEXHOJOTUYECKHX HOW U JIOTIOJIHU-
cxemax ¢abpuk. 3aKOHOMEPHOCTU CBOOOAHOTO U CTECHEHHOTO MaJIeHUS TEJILHOM JIUTEPa-
gactuil. OCHOBHBIE MPUHIUTIBI KJIACCU(UKAIINN TYpHI 110 AUCLIU-
3.9. KoHCTpyKIIMH MEXaHUYECKUX KJ1accu(pukaTopoB, 00JaCTh UX TMPH- IUIMHE, KOHCIICKTA
MEHEHUS JEKLHUH.
3.10. KoHCTpyKUIMM U IPUHLKIT JE€HCTBUS THIPOLUKIOHOB
Hroro no pasneny 3 4 60
HToro nmo gfucuunjinHe 11 4 8 91,4 3auer
4. OCcHOBHBIE TTPOIECCHI V| 4 4 4 50 OIIK-9
4.1. I'paBuTarmoHHoe oboramieHue MoJe3HbIX UCKOMaeMbIX. TeopeTrue- 1 1 2 10 |M3yuenue ocHOB- I1K-4
ckre ocHOBBI. CKOPOCTh MajieHus, K0d()GHUIIMEHT paBHOIAAeMOCTH HOW W JIOTIOJTHU- IIK-5
4.2. Tlpoueccyl TPaBUTAIMOHHOTO OOOTAllleHUS: TMPOMBIBKA, OTCAKa, TeJIbHOU JIHUTEpa- IIK-12
KOHIIEHTPAIMs Ha CTOJIaX, OOOTalleHNe Ha MITI03aX M KeJI00ax, BUHTO- TYPHI 110 TUCIIN- I1K-19
BBIX Cemaparopax, odorameHne B TSHKEIbIX CYCIEH3HIX IUIMHE, KOHCIEKTa | 3amuTa 1abopa-
4.3. CylmHOCTh NPOLIECCOB, KOHCTPYKTUBHBIE U TEXHOJOTMYECKHE Mapa- JIEKIUH. TOPHOM pabOTHI
METpHI anmapaToB U MAIIMH, TPAKTUKA UX TPUMEHEHHUS KonTtponsHas
4.4, MarnutHoe obGoramieHue. TeopeTHYecKne OCHOBBHL. MarHuTHBIC 1 1 2 10 |U3yuenue oCHOB- pabora
CBOWCTBA MUHEPAJIOB, MATHUTHBIC TIOJISI CEMApaTOPOB HOW U JOTIOJTHU-
4.5. O6opynoBaHue IJIsi MArHUTHOTO OOOTAIICHHsI: CEnapaTop s TETBLHOM JIUTEepa-
CHJIBHO ¥ CTaAOOMarHUTHBIX PYA; CyXHe U MOKPbIE MAarHUTHBIE Ccerapa- TYpHI 110 AUCIIU-
TOPBI TUTHHE, KOHCTICKTA
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4.6. Dnextpuyeckoe oboramenne. Gusznyueckre OCHOBHI Mpoliecca, Mo- 10  |mekmwmid.
rOTOBKA MaTepHualla K 3JIeKTPUYECKOH cenapaluu
4.7. Knaccuukanus >MeKTPUIECKUX CEMapaTopoB, UX KOHCTPYKTUBHBIC
U TEXHOJIOI'MYECKHE TapaMeTphl
4.8. CrienmalibHbIe METO/IbI TOATOTOBKU M 000TaIEHUS Py 1 10
4.9. Pynopazbopka: oboramieHue 1mo TpeHuto, hopme, MBeTy, Gororpa-
BUTAIMSL; O0XKUT pyJI; U30UpaTeabHoe IpobieHne, U3MelbYeHUE, XUMU-
yeckoe o0oraiieHne
4.10. ®dnotaumonHoe oboramenue. Teoperndyeckre ocHOBbI. KuHeTnka 1 1 10
N3ydenune ocHOB-
baoraryn Z
HOM U JIOTIOJIHU-
4.11. ®noTauMoOHHbBIE PeareHThl, UX Kiaccu(uKalus, Ha3HAaUeHUe U Me- .
¢ TEJBHOW JUTEpa-
XaHU3M JIeHCTBUS KonTtponbHas
4.12. @ TYDRUTO HCHH- abora
.12. droTanMoHHbIE MAIIMHBL, UX KJIacCU(UKALUA, KOHCTPYKIHS IIHHe, KOHCIIEKTa p
JIEKLUH.
4.13. IlpakTiKa NPUMEHEHUS MALINH Pa3IMYHBIX THUIIOB (MEXaHUYECKHE,
ITHEBMOMEXaHWYECKHUE, KOJIOHHbIE U Jp.). CXeMbI M PEXKUMBI (IIOTAIINH
HToro no pazneny V| 3 4 4 50
5. O0e3BOKMBaHUE U ONPOOOBAHUE v| 1 15 |M3yueHue ocHOB- OIIK-9
5.1. OOGe3BoxkuBanue. Ha3nauenue omnepanuii 00€3BOKMBaHUSA U HUX HOH U JIOIIOJIHH- I1K-4
KJaccuukanus TEJIbHOM JuTepa- Kontponsnas |I1K-5
5.3. OnpoGoBaHre U KOHTPOJIb HAa 000TaTUTENBHBIX (hadpukax. Tumsl u TYPBI TIO TUCIIH- pabora IK-12
Ha3zHaueHHe Mmpoo IIJINHE, KOHCIIEKTa I1K-19
JIEKITHAH.
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5 Oopa3oBaresibHbIC H HH(POPMAIIMOHHBIE TEXHOJIOTHH

B npouecce npenopaBaHus IUCHMILIMHBI ««OOorameHle MOJE3HbIX HCKOMAEMBIX»)»
IPUMEHSIOTCS pa3InYHbIe BUBI 00pPa30BaTEIbHBIX TEXHOJIOTHH.

JIeKIIMOHHBIN MaTepuasl 3aKkperuisieTcss B XoJe Ja0opaTOpHbIX pabOT, Ha KOTOPBIX
BBIIIOJIHAIOTCS TPYNIOBBIE WM WHAUBUAYAJIbHBIE 3aJaHUsl 10 MpoijaeHHoW Teme. Ilpu
IPOBECHUN Ja0OpATOPHBIX 3aHATHH MCIOJIB3YEeTCSd METOJ KOHTEKCTHOrOo OOy4YeHHs,
KOTOPBIi II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISBICHMSI CBA3EH MEXy KOHKPETHBIM
3HAHUEM U €T0 IPUMEHEHHUEM.

[lepeqaua HEOOXOOUMBIX TEOPETUYECKHX 3HAHMM W (OPMHPOBAHHE OCHOBHBIX
IpPEeJCTaBICHUH IO KypCy IPOMCXOIUT € UCIOJIb30BAaHUEM MYJIbTUMEIUIHOT0 000py10BaHHUS.

1. TpaguuuoHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HAa OpraHU3alUIo
00pa30BaTeILHOrO IpoIiecca, MPEANOoararllyo NpsAMY0 TPAHCIALUIO 3HaHUH OT Mpernoja-
BaTelNs K CTYACHTY (IIPEUMYILECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-WILIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTY/AE€HTa HOCUT B TaKUX YCJIOBUSAX, KaK MPaBUIIO,
PENpPONYKTUBHBIN XapakTep.

@DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:

WNupopmaninoHHasi JeK1us — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepuasia B JUCIUILIN-
HApHOW JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMHU CPEACTBAMHU (MOHOJIOT
npernojaBaTess).

Cemunap — Oecenia npenojgasarelsis U CTYAEHTOB, OOCYXJIEHUE 3apaHee MOArOTOBIICH-
HBIX COOOIIEHHIA TI0 KaXJJOMY BOTIPOCY IJIaHA 3aHATHS C €IUHBIM JUISI BCEX NEPEYHEM PEKO-
MEHJlyeMO 00s3aTenbHON U JONOIHUTENBHOM JIUTEPATypPHI.

[TpakTHueckoe 3aHsATUE, MOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI M HAaBBIKOB 110
IIPEI0KEHHOMY AJITOPUTMY.

2. TexHoJIOrHU MPOOJIeMHOT0 00y4eHHsl — OpraHu3aIus 00pa3oBaTeIHLHOTO MpoIlecca,
KOTOpasi MpeAroiaraeT MOCTaHOBKY MPOOJEMHBIX BOMPOCOB, CO3/aHUE Y4EOHBIX MpoOIeM-
HBIX CUTYalUi J1s1 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEJIbHOM 1€ATEIbHOCTH CTYIAEHTOB.

®opMbl y4eOHBIX 3aHATHI C HCIOJL30BAHMEM TEXHOJIOTMH NMPOOJEeMHOro ody4de-
HUA:

[TpobnemHass jekuMs — U3JI0XKEHUE MaTepuaia, IMpeanojararomiee MOCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/J0B, aBTOP-
CKH€ KOMMEHTapHH, CBSI3aHHBIE C Pa3JIMYHBIMM MOJEJISIMH MHTEPIPETALUU U3y4aeMOro Ma-
Tepuana.

[TpakTuyeckoe 3aHsATHE B (OpMe MpaKTHKymMa — OpraHuzanusi y4deOHOW paloThl,
HalpaBJieHHAsl Ha PEIICHHE KOMIUIEKCHOM yueOHO-TI03HABATEIbHOM 3a7aun, TpeOyromieil oT
CTYJEHTA IPUMEHEHMS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TaAK U MPAKTUYECKUX HABBIKOB.

[TpakTHueckoe 3aHATHE HA OCHOBE Kelic-MeToJla — 00y4eHHE B KOHTEKCTE MOJENINUpye-
MOW CHUTYyalluH, BOCIIPOM3BOJAAIICH peabHble YCIOBUS HAyYHOW, POM3BOJICTBEHHOMH, 00m1e-
CTBEHHOM aearenbHOCcTH. O0ydaronyecs JA0JKHBI TPOAHAIU3UPOBATh CUTYAIUIO, pa300paTh-
csl B CYTH Npo0JieM, MPeaIoKUTh BOZMOKHBIE PELIeHUs W BbIOpaTh Jydiiee u3 HuxX. Kekcel
0a3upyroTcs Ha peaqbHOM (PaKTHUYECKOM MaTepuasie WM e NpHUOIMKEeHbl K pealbHOU CUTY-
anuu.

3. ArpoBple TeXHOJIOTHH — OpTaHU3aIMs 00pa30BaTEIFHOTO MPOIecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMHM MOJEIIEN TOBEIEHUS B PaMKaX MPEIOKEHHBIX CLIEHAPHBIX YCIOBUH.

DopMbl Y4eOHBIX 32aHATHI € HCI0JIb30BAHMEM UIPOBbIX TEXHOJIOTHIA:

VYuyebHast urpa — popma BOCCO3JJaHUS MPEAMETHOTO M COLUAIHOTO COAEp)KaHUs Oyay-
niei npodeccuoHaNbHON AESITETbHOCTH CIEUANINCTa, MOJCIUPOBAHUS TAKUX CHUCTEM OTHO-
LIEHUH, KOTOPBIE XapaKTEPHBI AJI ATOU AESITEIbHOCTH KaK LIEJIOTO0.

JlenoBast urpa — MoJeIMpPOBAaHUE PA3TUYHBIX CUTYallUi, CBA3aHHBIX C BBIPAOOTKON MU
NPUHATHEM COBMECTHBIX pEIICHUH, 00CYXIEHHUEM BOIPOCOB B PEKUME «MO3IOBOTO HITYp-
May, pEeKOHCTPYKLHUEH (PyHKIIMOHAIBHOTO B3aUMO/ICHCTBHS B KOJIJIEKTUBE U T.I1.



PosneBas urpa — uMuTAIMS WIM PEKOHCTPYKIIHMSI MOJENIEH POJIEBOrO MOBEICHUS B MPE/-
JIOKEHHBIX CLICHAPHBIX YCIOBUSX.

4. TexXHOJIOTHU MPOEKTHOI0 00y4eHHus — OpraHu3aius o0pa3oBaTeIbHOTO Mpolecca B
COOTBETCTBUM C AJITOPUTMOM IIOATAITHOTO PEIICHUs NMPOOIEMHON 3a7ayd WM BBIIOJHEHUS
yuebHoro 3amanus. IIpoekT mpeamnosiaraeT COBMECTHYIO Y4eOHO-ITO3HABATENbHYIO JESATEIb-
HOCTb TPYIIIbI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIIETIINHY, YCTAHOBJIEHUE LIeTel 1
3a1a4, (OpMyIMPOBKY OXXKHUIAEMBIX PE3YJIbTATOB, ONPE/AEICHNE MPHHLIUIOB U METOAMK pe-
IIEHUs TOCTAaBJICHHBIX 33]a4, IUNIAHUPOBaHHUE X0/a pabOoThl, OUCK JOCTYNHBIX U ONTUMAallb-
HBIX PECYpPCOB, MOATANHYIO PEATH3aIMIO TUIaHa pabOoThl, MPE3EHTALNIO PE3YJIbTaTOB paboTHI,
UX OCMBICIICHHE U PEQIEKCHUIO.

OcHOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOIMxKeHa K popMaTy HaydHOTO HCCIIel0-
BaHU (JI0Ka3aTEIbCTBO AKTYaJbHOCTH TEMBI, OIPE/ICIICHNE HAyYHOH MPOOJIeMbl, IpeaMeTa U
00BEKTa MCCIENOBaHUs, LieJed M 3aJady, METOAOB, MCTOYHUKOB, BBIABMIKEHHE THUIIOTE3BI,
000011eHNE Pe3yabTaTOB, BEIBOJIBI, 0003HAYCHNE HOBBIX MPOOIEM).

TBoOpueckuil MpOEKT, Kak NpPaBUIIO, HE MMEET AETalbHO HPOPaOOTaHHOM CTPYKTYpHI;
y4eOHO-TI03HABATEIbHAS JESITEIBHOCTh CTYJCHTOB OCYIIECTBISIETCS B pPaMKax pPaMOYHOTO
3aJlaHus, TOYMHAACH JIOTUKE U MHTEpecaM yYacTHUKOB IPOEKTA, )KaHPY KOHEUYHOT'O Pe3ylib-
taTa (Tazera, GUIbM, IPa3IHUK, U3IaHUE, IKCKYPCHUS H T.IL.).

HMHpopMalnOHHBIM TPOEKT — yueOHO-I103HaBaTeIbHasl ACATEIbHOCTb C IPKO BBIPa’KEH-
HOUW IBPUCTHUYECKON HAINPABICHHOCTHIO (ITOUCK, OTOOP M CHCTeMaTh3alus HHPOpPMaIuH O Ka-
KOM-TO OOBEKTEe, 03HAKOMJICHHE YYaCTHHKOB IPOEKTa ¢ 3TOH HMHpOpMaiuel, ee aHanu3 U
00o0mIeHne ISt IPe3eHTAIH 00Jiee IIMPOKOH ayAUTOPHUH).

5. IHTepaKkTHBHBbIE TEXHOJIOTHM — OpraHu3alUs 00pa30BaTEILHOIO Ipolecca, KOTo-
past mpeJroiaraeT akTHBHOE ¥ HEJIMHEHHOE B3aUMOJICHCTBHE BCEX YYACTHHUKOB, TOCTH)KEHUE
Ha 3TOM OCHOBE JINYHOCTHO 3HAUYMMOTO JUIl HUX 00pa3oBaTeslbHOro pesynprara. Hapsay co
CHEeNHATM3UPOBAHHBIMU TEXHOJIOTHUSMHU TAKOTO POJia MPUHIIUIT HHTEPAKTUBHOCTHU MPOCIICKH-
BaeTcs B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH. MHTEepakTHMBHOCTH
MOJIpa3yMeBaeT CyObheKT-CyObhEKTHBIE OTHOIICHHUS B X0/1€ 00pa30BaTEILHOTO MPoIecca 1, KakK
cieficTBUE, (OPMHUPOBAHUE caMOpa3BUBAIOIIEHCS MHPOPMALIMOHHO-PECYPCHON CPEeIbl.

®opMbl y4eOHBIX 3aHATHH € MCMOJH30BAHHEM CHEIMATN3MPOBAHHBIX MHTEpPaK-
THBHBIX TEXHOJIOTHIi:

Jlexmst «oOpaTHOM CBS3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0OKEHHE MaTephaiia ¢ 3apaHee
3allJJaHUPOBaHHBIMU ~ OIIMOKaMu),  JieKuus-Oecena,  JEKUMS-IUCKYCCHsl,  JIEKLUS-
MpeccKOH(pepeHIIns.

CemuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYXJIE€HHE KaKoro-Jnbo CIIOpPHOTo BOIPOCa,
npoOJeMbl, BBISIBICHHE MHEHHH B Tpymme (MEXIpyIIoBON IHAJOr, JTUCKYCCHSI KaK CIIOp-
JIAAJIOT).

6. UndopMannoHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTe/ibHbIEe TEXHOJIOTHH — Opra-
HU3aIMsT 00pa3oBaTENbHOrO MpoIecca, OCHOBAaHHAs HAa MPUMEHEHUH CIEIMaTU3UPOBAaHHbBIX
MPOrPaMMHBIX CPeJl M TEXHUUYECKUX CPEJCTB paboThl ¢ MH(OpMAaLIUEH.

@opMbl yUEeOHBIX 3aHATHH C MCIOJIB30BaHMEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIL:

Jlekuusi-BU3yanu3aus — M3JI0KEHHE COJIEpKaHUS COIMPOBOXKIAETCS Ipe3eHTaluei
(memMoHCTpaImel yueOHbIX MaTepHAIIOB, PEICTABICHHBIX B PA3IUYHBIX 3HAKOBBIX CHCTEMAX,
B T.4. WUTIOCTPATUBHBIX, TPaQUUECKUX, ayAHO- U BUIEOMATEPHATIOB).

6 YueOHo-MeTOIMYECKOE 00ecTeueHne CaMOCTOSITeIbHOM PadoThl 00yYaIOLIUXCS

[To mucuunamnae «OOoraiieHue MOJIEe3HBIX HCKOMAEMBbIX» MPEIyCMOTPEHA ayAUTOpHAs
U BHEAYJUTOPHAsl CAMOCTOSITeNIbHAs paboTa 00y4yarouxcsl.

CamocrosrenbHas paboTa CTyIE€HTOB ITOCTPOEHA TAaKUM 00pa3oM, YTO B mporecce pado-
TBI CTYACHTHI 3aKPETISIIOT 3HAHUS, TIOIYYCHHBIE B MPOIIECCE TEOPETUUECKOT0 00yUCHHUS, TEM
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cambIM (DOPMHPYIOT MPOPECCUOHATBHBIE YMEHUS U HABBIKH.

B nporecce u3yueHuss JUCHUILIMHBI OCYIIECTBISAETCS TEKYIUN U MEPUOTNIECKUI KOH-
TPOJIb 32 pe3y/lbTaTaMH OCBOCHHUS Y4eOHOro Kypca. Tekylmii KOHTPOJb OCYHIECTBISIETCS
HEIMOCPEICTBEHHO B MPOIIECCEe YCBOCHUS, 3aKpeIUIeHHs, 0000IIEeHNs U CUCTeMaTU3alluy 3Ha-
HUH, YMCHHIA, BIIaJICHUS] HABBIKAMHU U TTO3BOJISICT OMEPATUBHO TUATHOCTUPOBATH U KOPPEKTH-
pOBaTh, COBEPILIEHCTBOBATh 3HAHUS, YMEHUS U BJIaJiIcHHE HAaBbIKAMH CTYJEHTOB, o0ecreunBa-
€T CTUMYJIMPOBAHHE U MOTHUBAIIMIO WX JEATEIBHOCTH Ha KaXJIOM 3aHSATHUU. TeKylwii KOH-
TPOJIb OCYIIECTBIIsAETCS B (hOpME YCTHOTO orpoca (codece10BaHms ).

[lepuoanyeckuii KOHTPOJb IEb KOTOPOro O0OOIIEHWE W CUCTeMAaTH3alus 3HAHWM,
npoBepka 3((HEKTUBHOCTH YCBOEHUS CTYIEHTaAMH OIPEIENIEHHOT0, IOTHYECKH 3aBEPIICHHOTO
CoJepKaHUsl y4eOHOro MaTepualia OCYIIECTBIAETCS B (opMe 3amuThl Ja00paTOPHbIX, KOH-
TPOJIBHBIX PadoT.

OrneHOYHBIC CPEACTBA /IS MPOBEACHUS TEKYIICH aTTeCTaluu

Tecmut Ona camonposepku:
Bapuanm Ne 1.

1. Yto Ha3bIBaeTCa 000raleHueM MOJIe3HbIX HCKOMAEMBIX?

1. O3To mpouecchl XUMUUECKOTO pa3AeeHUs] MUHEPAJIOB.

2. DTO mpouecchl MEXaHUYECKOr0 pa3/ielieHusl MUHEpaIoB 0e3 U3MEHEHUS! XUMHUYECKO-
IO COCTaBa ChIPbS.

3. DTO OKUCIUTENHHO-BOCCTAHOBUTEIBbHBIE MPOLIECCH 32 CUET YACTUYHOT'O MJIU IOJIHOTO
[IepPEeX0/1a JIEKTPOHOB OT OJAHUX aTOMOB K JIPYyTUM.

4. D10 mpouecchl U3MEHEHHs CTPYKTYphl, MUHEPAJIbHOI'0, @ MHOTJa U1 XUMHUYECKOTO CO-
CTaBa FOPHBIX IOPOJ B 36MHOM KOpE.

2. KonunenTpaTom Ha3pIBaeTcs ...

1. npoaykT, B KOTOPOM MaccoBasi J10Jisl MOJIE3HOTO KOMIIOHEHTa 3HAYMTEIbHO BBHIIIIE,
YEM B UCXOJIHOU pYJE;

2. IPOAYKT, B KOTOPOM MaccoBasi JAOJIS IOJIE3HOTO KOMITOHEHTa HUXKE, YeM B UCXOIHOM
pyAae,

3. IPOAYKT, B KOTOPOM MAaccoBast IOJIs TIOJIE3HOTO KOMITOHEHTA BBIIIE, Y€M B UCXOTHOU
pyze, HO HIKE, YeM B KOHIIEHTpATe;

4. IpOJyKT, B KOTOPBIN BbIIENIAETCS O0JIbIIas YaCTh MUHEPAJIOB BMEIIAIOIIEH TOPO/IbI U
BPEIHBIX TPUMECEH.

3. CxeMa 1eny annapaToB NOKa3bIBaeT...

1. nepedeHp M MOCIENOBATENBHOCTh TEXHOJIOTHYECKUX MPOLIECCOB M ONEpaluii, KOTo-
PBIM IO/IBEpraeTcs MoJIE3HOE UCKOMAeMOE;

2. KOTMYECTBEHHbIE MTOKa3aTeIN 000TalleHns A1 KaKJOU Olepaluy U IPOAyKTa,

3. KOJTMYECTBO BOJBI, TOOABISIEMOE B ONPECIICHHBIE OTepauy U MPOAYKTHI o0oraiie-
HUS,

4. MyTH ClIeJIOBAHUS MOJE3HOT0 MCKOMAEMOT0 U MPOIYKTOB OOOralleHus: ¢ YCIOBHBIM
n300pakeHue amnmnaparos.

4. CteneHb KOHLEHTPALMHU OKA3bIBAET:

1. Bo ckosbko pa3 Macca KOHIIEHTpaTa MEHbIIE MACChl CHIPbs, U3 KOTOPOTO OH MOJY-
YeH;

2. Bo ckoJbKO pa3 MaccoBas /10Ji1 KOMIIOHEHTa B KOHIIEHTpaTe 00JIbllIe MacCOBOM J0JIH
ATOr0 KOMIIOHEHTa B UCXOJAHOMU PYJE;

3. Kakas 1051 11eHHOr0 KOMIIOHEHTA TMepelia B XBOCTHI;

4. CreneHpb NpUOIMKEHUS PEaTbHOTO Mpoliecca 000TalleHHsl K U1eaJIbHOMY.

5. Uto noka3bIBaeT BHINYKJIAA XapaKTePUCTHKA KPYNHOCTH MO II0Cy?

1. B npoGe npeobnagaroT KpymHbIEe 3€pHA.

2. B mpo0Ge npeobianaioT MenKue 3epHa.
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3. B po0e paBHOMEpHO pacnpeesieHbl KPYIHbIE U MEIKHE 3epHa.

4. B npo6e npeod1aiatoT mijIaMbl.

6. KakoBo Ha3HaYeHUe onepanyy MpeJBAPUTEIbHOI0 TPOXOYEHHs B cXeMax pyao-
MOATOTOBKH?

1. JIns KOHTPOJISt KPYITHOCTH JPOOICHOTO MPOIYKTA.

2. JIns mosrydeHusi TOBApHOTO MPOJIYKTa 3aJaHHON KPYITHOCTH.

3. lns pa3neneHust 4acTUI, UMEIOIINUX Pa3IMyusl B TBEPIOCTH WU (POpME KyCKOB.

4.]1ns1 oTHIeNeHnst TOTOBOIO MO KPYMHOCTH MPOAYKTa OT UCXOJIHOTO MaTepuaia, mocTy-
MAIONIero Ha JpoOIIeHUE.

7. 1A rpoxoyeHHsi KPYMHOKYCKOBOI0 MaTepuajia NMpeMMyllecTBEHHO MCHOJIb3Y-
0TCH...

1. KOJIOCHUKOBBIE PEIIETKH.

2. TUCTOBBIC PEIIETa.

3. IPOBOJIOYHBIE CETKHU.

4. TyroBbIE CUTA.

8. IIpu kakoMm yci10BMH 3¢ (PeKTHBHOCTH I'POXOYEHHS PABHA HYJIIO?

1. Coneprxanue oTceBaeMOro Kjiacca KpynHOCTH B UCXOJHON pyJie paBHO COJAEPKAHUIO
0TCEBAEMOT0 KJlacca B HAJPEUIETHOM IPOAYKTE.

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

3. ConeprxaHue OTCEBAEMOr0 KJlacca KPYITHOCTH B UCXOqHOU pyzae paBHO 100%.

4. ConepxaHue OTCEBAEMOTO Kiacca KPYMHOCTH B HAJAPEIIETHOM MPOAYKTE PaBHO
100%.

9. B yeM cymiHOCTBH npouecca ApodJieHus?

1. Paznenenue chlllydnx MaTeprajioB Ha KJIACChl KPYITHOCTH.

2. Pa3nenenue mosie3HbIX MCKOMAEMbIX IMOJ JEHCTBHEM BHELIHUX CHII, MPEOJI0JIeBaI0-
IIMX BHYTPEHHUE CUJIbI CLEIUICHUS] MEXKAY YaCTULIAMHU.

3. OTzeneHrne OCHOBHOM Macchl BMEIIAIOLICH MOPObI OT UCXOJHOM pyJibl Mepe] TOH-
KUM HU3MEITbYECHUEM.

4. Jlo3upoBaHuE U CMEIIMBAHHUE PA3IMYHBIX MO KAYeCTBY MOJIE3HBIX MCKOMAEMBIX JUIS
MOBBILICHUS OJJHOPOIHOCTH KaYECTBEHHOI'O COCTaBa Py/I.

10. Yo noxka3piBaeT creneHb ApodaeHusi?

1. Bo ckonbKO pa3 pa3Mep OTBEPCTHI MPEIBIIYIIETr0 CUuTa OOJBIIE pa3Mepa OTBEPCTUM
HOCJEIYIOLIEro CuTa B CTaHIapTHOM Habope CHT.

2. Bo CKOJBKO pa3 KPYMHOCTh JPOOJIEHOTO MPOIyKTa OOJBIIE pa3Mepa pa3rpy30uHON
IIETH JPOOUIIKH.

3. Bo cKkonbKO pa3 KpyIMHOCTh KyCKOB JIPOOJIEHOTO MPOIYKTa MEHBIIE KPYITHOCTH KycC-
KOB, ITOCTYTAIOLINX Ha JpoOseHue.

4. Bo CKOJBKO pa3 KPYMHOCTh KYCKOB JPOOJIEHOTO MPOIYKTa OOJBIIE KPYIMHOCTH KYC-
KOB, ITOCTYMAIOLINX Ha JpoOJIeHue.

11. B Me1bHMIIAX caMOU3MeJIbYCHUS U3MeJIbYaloLeil cpeaoil ABJIAITCS

1. cranbHBIE CTEPKHU.

2. CTaJbHbIC WM YYT'YHHBIE [IapHI.

3. pyaHas «ransy.

4. KpyIHBIE KYCKU PY/IBI.

12. Kakoii u3 nepe4ucJeHHbIX MPOLECCOB HEe OTHOCUTCH K I'PABUTALIMOHHOMY Me-
TOoxy OoDorameHus?

1. orcanka

2. KOHIICHTpAITUs Ha CTOJIAX.

3.000raIieHue B TSKEIbIX CYCIIEH3UIX.

4. oboramieHue o TPEHHIO.

13. O6sacTh NpUMeHEeHNs KOHIEHTPALMOHHBIX CTOJIOB.
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1. Jlns obGoramieHus: 30JI0TOCOACPIKAIIUX TIECKOB M TOHKO U3MEIBYCHHBIX PYI PEIKUX
METaJIJIOB KPYIHOCTHIO MEHee 3 MM.

2. Jlns oboramienust yriaei kpynHoctbio 250-0,5 M.

3. [lns oborameHust pya 4epHBIX METaLIOB KpymHOCTHI0 50-0,2 MMm.

4. [1yis oborameHus cynbUIAHBIX Py [IBETHBIX METAJLIOB.

14. CymHocTh npouecca neHHou guoranuu.

1. T'uapoduabHBIE YaCTUIBI 3aKPETUISIOTCS HA BO3AYIIHBIX IMY3bIPbKaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(HOOHBIE YACTUIIBI OCTAIOTCS B 00BEME MYJIbIIBL.

2. I'uapodoOHbIE YaCcTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX My3bIPhKAaX W BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(DUIbHBIEC YACTUIBI OCTAIOTCSI B 00bEME MYJIBIIbI.

3. T'mapodoOHbIe U THAPOPUITHHBIE YACTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX MTy3bIPhKaX
Y BCIUIBIBAIOT HAa MOBEPXHOCTD.

4. TunpodoOHbIe ¥ TUAPOPUITHHBIC YACTUIBI OCTAIOTCS B 00bEME MYJIBITBI.

15. OcHOBHBIM (PM3HYECKHM CBOWCTBOM MHUHEPAJIOB, ONPeEAeJAIIIMM BO3MOXK-
HOCTb MATHUTHOIO 000ranieHus, ABJsIeTCS:

1. YaenpHas MarHuTHasi BOCIIPUUMYHBOCTb.

2. JludnexTprdeckas MpOHUIIAEMOCTb.

3. JlromuHecueHnus (X0I0qHOe CBEUCHHUE).

4. TpubosnekTpudeckuii 3P QeKT.

Bapuanm Ne 2.

1. esabi0 000raTUTEIBLHBIX MPOLECCOB SABJISIETCS:

1. BBII[GJIGHI/IG METAJIIOB N3 XUMHWYCCKUX COGZII/IHCHI/Iﬁ Hn OTACIICHUEC HEMCTAINIMYCCKUX
KOMITOHEHTOB.

2. O4ncTKa METAJLIOB OT HEXKENATeIIbHBIX TPHUMECEH.

3. OTaeneHue MoiE3HBIX MUHEPAIOB OT BMEUIAIOIICH MOPOJABI U BPEAHBIX MpUMecel U
MOJIYYCHHE KOHICHTPATOB, IO CBOEMY KAaUCCTBY YAOBJICTBOPAIOIINX Tp€6OBaHI/I$IM nociacny-
IOILUX MEPENETIOB.

4. VI3BneueHue OT/EIbHBIX COCTABISIOLIMX TBEPJOr0 MaTepuaia ¢ MOMOIIbIO PACcTBO-
puTens.

2. lleHHBIM KOMIIOHEHTOM HA3bIBAETCH:

1. CkoruieHue MmoNIe3HBIX UCKOMAEMBIX B 3€MHOM KOpe.

2. DNEeMEeHT WY MPUPOIAHBIA MUHEPA, C IEJBI0 TIOTyYeHHUS] KOTOPOTO JTOOBIBAETCS I10-
JIE3HOE UCKOIIAaeMOE.

3. IlpupomHoe XMMHUYECKOE COECTUHEHHE, OOpasylomieecs MpH Pa3IuYHBIX (U3UKO-
XUMHUYECKHX TPOIECCcax, MPOTEKAIOUINX B TNTyOMHAX U HA TTOBEPXHOCTH 3EMIIH.

4. DneMeHThl WIM IPUPOJIHbIE MUHEpabl, KOTOPbIE yXYyIIIalOT KaueCTBO KOHIEHTpa-
TOB.

3. 3¢ PpekTUBHOCTH 00OralleHUsI XapaKTepu3yerT...

1. nomHOTY OTAENEHHUS MEITKOTO MaTepuaia OT KPYITHOTO.

2. H3BJICYCHUC I'PaHUYHOI'0 KilacCa KPYITHOCTH B CJIMB WJIN B IICCKH.

3. JI0JI10 LIEHHOTO KOMIIOHEHTA, MEePENIe/INIEro B KOHIIEHTPAT U3 UCXOJHOU PyIbI.

4. cTeneHb MPUOIHKEHHS PeaTbHOTO TpoIiecca 00OoTaIeHus K U1eaTbHOMY.

4. BoaHo-n1aMmoBasi cxemMa NOKAa3bIBAET:

1. Ilytu cnenoBaHMs MOJE3HOTO MCKOMAEMOTO M MPOJYKTOB 00OTallleHusl ¢ YCIOBHBIM
M300paXeHHEM aIlaparos.

2. IlepedeHs ¥ MOCIEIOBATEIFHOCTh TEXHOIOTHIECKUX TPOIIECCOB U OIMEPannH, KOTO-
PBIM MOJIBEPraeTcs MOJE€3HOE UCKOMaeMOoe.

3. KonmmuecTBeHHBIE MTOKa3aTe 000TAICHHUS IS KaKI0W OIEepalui v IPOTYKTOB.

4. KonndecTBO BOJBI, J00ABISIEMOE B OTJENBHBIE OMEPAIIMH U TIPOTYKTHI.

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

2. I'poxouenmue.

3. Ycpenuenue.

4. O4ncTKa CTOUYHBIX BOJI.

6. Uto moka3pIBaeT TOUKA MepecedeHus CYMMAPHOH XapaKTEPUCTUKH «I10 ILTIOCY»
¢ ochlo adcoucc?

1. Pa3mep MakcuMaabHOTO KyCKa B Ipooe.

2. PazmMep MHHHMAaNLHOTO KYyCKa B Ipooe.

3. CpenHemenaHHbIA pa3mep.

4. CpenHuii TuaMeTp Kycka.

7. JOCTOMHCTBOM IITAMIOBAHHBIX (JIUCTOBBIX) pellleT SBJIAETC:

1. ITpo1oKUTENBHBIN CPOK CITY>KOBI M ITOCTOSTHHBIN pa3Mep OTBEPCTHUH.

2. boubIiast TUIOIMIAh <«OKUBOTO CEUCHUS.

3. Manas miomaab «KMBOTO CEUSHUS.

4. BeICTpBIi U3HOC, PA3pPbIB U CMELIEHUE ITPOBOJIOYEK.

8. ®opmyaa nis pacyera 3PpPeKTUBHOCTH IPOXOYECHHS:

1. E=ex — yx;
2. E= }/x(ﬂ_a) :
;wfw

_ (B-a)a-0)
3-E= a(100-a)p-06)’

4 =2
Quadp. *a
9. Uem ompeaensieTcsi IJIaBHBIM 00Pa30M KOHEYHAsl KPYMHOCTh JAPOOJIEHOr0 Mpo-
AyKTa?

1. PazmMepoM BKpaIIEeHHOCTH 3€PEH OJIE3HBIX MUHEPAJIOB.

2. Kpernoctbio pybl.

3. MaccoBoii j1o1eii IeHHOTO KOMITOHEHTA B PY/IE.

4. KpyHOCTBIO MCXOJJHOM PY/IBI.

10. Kakum 00pa3oM npoucxoauT npouecc ApodJieHnsi B KOHYCHbIX Apoouiikax?

1. 3a cyetr AMHAMUYECKOTO BO3JEHCTBUS POTOPA.

2. 3a cueT pa3gaBIUBAHMS MEXKIY TBYMS TUTUTAMH.

3. 3a cueT 3KCLUEHTPUYHOTO JIBUKEHUSI BHYTPEHHETO KOHYca.

4. 3a cueT 3axBaTbIBaHUs 3yObSIMU U pacKaJIbIBaHUS /10 TPeOyeMOoi KpyITHOCTH.

11. IlonsaTHE O TUAPABINYECKOH KIacCH(PUKANMH.

1. Ilponecc pazneneHus cMeCu MUHEPATIbHBIX 3€PEH Ha KJIACChl KPYMHOCTH IO CKOPO-
CTSIM OCaXJIEHHs B BOJHOM CpeJiE.

2. Ilpomecc pasaeneHusl CMECH MUHEPAJIbHBIX 3€PEH Ha KJIACCHI KPYITHOCTH TI0 CKOPO-
CTSIM OCaXKJIEHH B BO3JIYILIHOM cpefie.

3. Ilpomecc pa3neneHuss CMECH MHHEPATBHBIX 3€PEH Ha KJIAcChl KPYMHOCTH MPH TTOMO-
I IPOCENBAIOIINX TOBEPXHOCTEM.

4. Tlpouecc pasneneHus CMECH MUHEpaJIbHBIX 3€pEeH IO IUIOTHOCTH B BOAHOM cpeje,
MyJbCUPYIOLIEH OTHOCUTENBHO PA3AEIIEMO CMECH B BEPTUKAIbHOM HAIPaBIECHUH.

12. IIpouecc pa3esieHUs YACTHIL B TAKeJbIX cpeaax (CycneH3usiX) NPOUCXOAUT:

1. ITo MIOTHOCTH YACTHILL.

2. ITo cKOpOCTSIM MaJIeHHs YacTHIl B CpeIe.

3. [To kpymHOCTH YaCTHIL.

4. TTo ¢opme vacTuil.

13. I''1aBHBIM JOCTOMHCTBOM ()JIOTAMOHHOT0 METO/Aa 000ralieHusl ABJISIETCS:

1. Huzkuii pacxo 3JI€eKTPO3HEPTUH.
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2. IIpocToTa MpOU3BOJICTBEHHOTO KOMILIEKCA.

3. OTHOCUTENbHAS JIEIIEeBU3HA OTyYEHHS] KOHIICHTPATOB.

4. YHUBEpCaIbHOCTb, BO3MOXKHOCTb Pa3/I€leHUsI JIOOBIX MUHEPAIbHBIX KOMIIJIEKCOB.

14. B kakux noJisiX NpovcXoauT MAarHUTHAs cenapanus?

1. B anekTpuuecKkux mossix.

2. B HEOTHOPOAHBIX MArHUTHBIX MOJISAX.

3. B 0lHOpOAHBIX MAarHUTHBIX MOJISAX.

4. B 31eKTpOMarHUTHBIX MOJISX.

15. O6sacTh NpUMeHEeHHs YJIeKTPHYECKOH cenapanmm:

1. OGorarmieHue py YepHbIX METAILJIOB.

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

3. JloBo/iKa HEKOHJUIIMOHHBIX KOHILIEHTPATOB PYJA PEAKUX METAJJIOB, KEPAMHUYECKOIO
CBIPbsI, CIIFOJI, aJIMa30B.

4. O0oraiieHre Bcex TUIIOB MUHEPAIbHOIO ChIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepeuyncjieHHBIX MOJE€3HbIX HCKONAEMbIX He MOABepraercs odoraiie-
HUI0?

1. Hedts.

2. XKene3ucrple KBapIUTHI.

3. bokcuTsl.

4. AnMa3bl.

2. XBOCTAMH HA3BIBACTCH:

1. IIpoxykT, B KOTOPOM MaccoBas J0JisI ICHHOTO KOMIIOHEHTA BBIIIE, YEM B MCXOTHOU
pyle, HO HIbKe 4eM TpeOyemasi B KOHIIEHTpaTe.

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

3. IIpoayKT, B KOTOPBIH BBIACISACTCS OOJbIIAs YaCTh BMEIIAONIEH MOPOJILI M He3HAUH-
TeJIbHAas YaCTh IEHHOTO KOMITIOHEHTA.

4. TIpoayKT, MOCTyMArOUMi B JTIOOYIO OMepaluio 000TalleHUs U B JIIOOYIO0 MaIlIMHY.

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

1. MarnuTHas cenapauusi.

2. DnexTpuyecKasl cernaparmsi.

3. Panuomerpuueckas cenaparusi.

4. Arnomeparnus.

4. CUTOBBIM aHAJM30M HA3bIBACTCH:

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

2. Paznenenue marepuana 1mo CKOpOCTH MaJeHUs YaCTUIl PA3IMYHOM KPYIMTHOCTH B BOJI-
HOH cpefe.

3. 3mepenune yacTull mMoj MHUKPOCKONIOM W KiIacCH(HKAIUS MX Ha TPYIIBLI B Y3KUX
TpaHMIAX OMpPEICICHHBIX Pa3MEPOB.

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

5. Kakoro Ha3HayeHHe ONePAlMH KOHTPOJIbHOIO I'POXOYeHHMsI B CXeMax pPyAonoj-
rOTOBKH?

1. JInst KOHTPOII KPYIMHOCTH IPOOICHOTO MPOAYKTA.

2. J171st moITydeHust TOBApHOTO MIPOIYKTA 33 JaHHON KPYITHOCTH.

3. Jlnst pa3neneHus maTepuaa Ha HECKOJIBKO KIIACCOB KPYIMTHOCTH Tepe]] KOHIIEHTPAIIU-
el Ha CToJIax.

4. JInst oTAeNeHHs TOTOBOTO M0 KPYIMHOCTH MPOIYKTa OT UCXOJIHOTO MaTepuaia, mocTy-
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MAIONIero Ha JpoOIIeHUE.

6. Kak BJiMsieT yroJj HaKkJIOHA NMPOCEeHBAOIeH MOBEPXHOCTH IPOX0OTA HA €ro Mmpo-

H3BOAUTCJIBHOCTD H 3(1)(l)eKTI/IBHOCT]> rpoxoqennﬂ?

1. He Bauser.
2. Uem Oosbllie yroj HAKJIOHA, TEM BBIIIC MTPOU3BOJUTEILHOCTh IPoXoTa u d(HPeKTHB-

HOCTBb I'POXOYCHHA.

3. UeMm OoJplle yroja HaKjIOHA, TEM BBIIIE MPOU3BOIUTEIHLHOCTh TPOXOTa M HIDKE d(-

(beKTI/IBHOCTB I'pOXOYCHUA.

4. Yem Oospliie yroi HaKJIOHA, TEM MEHBIIE MPOU3BOAUTEILHOCTh IPOXO0Ta U OOJIbIIe

3 PEeKTUBHOCTh TPOXOYCHHS.

7. Kakoe 1po0;eHne HA3bIBAETCA MEJIKUM?

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

2. Ot 350-100 1o 100-40 mm.

3. 0Ot 100-40 1o 30-10 mmM.

4. Ot 30-10 o 3 Mm.

8. Cnoco0 pa3rpy3ku u3MeIb4€HHOI0 MPOAYKTA U3 CTEPKHEBOI MeJIbHUIIbI:
1. CBoOOAHBIM CTUBOM Yepe3 pa3rpy304Hyro Handy.

2. Jludprépamu NpuHYIUTENBHO YIAISIETCA U3 MEJIbHUIIBL.

3. Uepes HapyKHOE IIMHAPUIECKOE CUTO.

4. Yepes pelIeTKy ¢ HIeNsIMU KIMHOOOpa3HOH (OPMBIL.

9. Kakoii U3 nepe4ncjeHHbIX aNMAPATOB OTHOCHTCS K HEHTPOOEKHBIM Kiaaccupu-

Karopam?

1. CriupanbHbIii Kiaccudukarop.

2. Peeunsiii knmaccudukaTop.

3. [MupamuanpHBIN KIaccuuraTop.

4. I'uapOoIUKIIOH.

10. ®oTanuoHHOE 000rameHne OCHOBAHO:

1. Ha paznuunu B cMauMBaeMOCTH MHUHEPAJIOB.

2. Ha pa3nu4mu B TUIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuuuu B 1iBeT€ MUHEPAJIOB.

4. Ha pa3nnuuy MUHEpaJoB B CHOCOOHOCTH OTPaXKaTh, IPOMYCKATh, IPEIOMIISTH CBET.
11. Ha3znaueHune peareHToB - co0upareJieil Bo guioranum:

1. lns rugpododusanyiv moBEpXHOCTU YACTHULL.

2. JInst runpouian3anny moBEpXHOCTH YacTHUI.

3. s m3menenust pH ¢roTanimoHHOM| MyJIBITHL.

4. JIns U3MEHEHUS! HOHHOTO COCTaBa MYJIbIIbI.

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

1. BunToBoii cenaparop.

2. TspkenmocpeTHBIN KOHYCHBIH ceraparop.

3. DieKTpocTaTHUECKUil cenapaTop.

4. TTHeBMaTHYECKUN cerapaTop.

13. OTan4YuTeIbHONH 0CO0CHHOCTBIO CENAPATOPOB VI 000raleHus1 cJ1a00MarHuT-

HBIX Py SABJISICTCSH:

JIA.

1. Hanuume BaHHBI.

2. Hanmume GapabaHa M3 HEMarHUTHOTO MaTepHaa.

3. Hanmmune MarHUTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.

4. Hanuuue paboueil 30HbI MaJIOW IJTMHHBI U BBICOTHI C BHICOKOW HAINPSKEHHOCTBIO MO-

14. HeoOxoauMbIM YyCJIOBHEM pa3/ie/IeHUSI MUHEPAJIOB IPHU IJIEKTPUUYECKOH cema-

panun ABJIACTCH:

1. I[TpumeHeHne peareHToB.
2. Co3manue cpeabl pasfelieHus] MPOMEXKYTOYHOH IUIOTHOCTH MEXAY IUIOTHOCTSMHU
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pazziensieMbIX MUHEPAJIOB.

3. Co3nanue HEOTHOPOTHOTO MAarHUTHOTO TOJIS.

4. 3apsiKa 9acTUIl TEM HIIM UHBIM CIIOCOOOM.

15. Heabio 000raTuTeIbHBIX MPOIECCOB SIBJSIETCS:

1. BreigeneHue METaaIoB M3 XUMUYCCKUX COCIUMHCHUN M OTHACICHHEC HEMETAaINYCCKUX
KOMITOHEHTOB.

2. O4rcTKa METAIOB OT HEXKENATeIbHBIX TPUMECEH.

3. OtneneHue MoJe3HBIX MUHEPAJIOB OT BMEIIAIOIIEH TOPOABl M BPEAHBIX NMPUMECEH U
paszesieHne KOMIIOHEHTOB Ha Psi/i TPOYKTOB, IPUTOIHBIX IS JAJIbHEUIICH epepadOTKH.

4. VI3BneyeHue OTHIEIBHBIX COCTaBIIIOIIMX TBEPJOTO IOJIE3HOTO HMCKOIAeMOIo C I0-
MOIIIbIO PACTBOPUTETIS.

Koumponvnas paboma Nel

Hamnucarp Ha3zBaHue npoaykToB 00OTalleHUs U JaTh UM OTPEICTICHUSI.

Hanucate ocHOBHBIE TOKa3aTenud MPOAYKTOB oOoramieHus. [laTe ompenenenus u
HanucaTh GOPMYJIBI JIJI UX OMPEICIICHHUS.

Koumponvnas paboma Ne2

[To mpeacraBieHHBIM JaHHBIM IOCTPOUTH CHUTOBYIO XapakTepucTuky. Ilo rpaduky
OTIPEICIIUTh: MAaKCUMAIBHBIN pa3Mep Marepuaja B Mmpole, CpelHuil pasMep, Mmpeodiaganue
YACTHII, YACTHBIA BBIXOJ] KJIACCOB.

Koumpoavuas paboma Ne3
[IpuBecTrn 3cKkuM3 00OPYAOBaHUS Ha BBIOOP MJISI TPOXOUYCHHS, IPOOJICHUS WU
u3MenpuyeHus. Hamucath npuHIun paboTel 000pyA0BaHUs, JOCTOMHCTBA U HEAOCTATKU.

Koumponvnas paboma Ned

[IpuBectu 3cku3 00OpyAOBaHUS ISl TPABUTAIIMOHHOTO M MAarHUTHOTO OOOTAaIlEHUS
MOJIE3HBIX HCKomaemblX. HamucaTe mnpuHIun paboTel 000pyAOBaHHSA, JOCTOMHCTBA U
HEIOCTATKU.

Hanucatp ¥ mpeacTaBuTh CXEMaTHYHO MEXaHU3M JIEHCTBUS  (IIOTAI[MOHHBIX
peareHToB.

Koumpoavuas paboma Nes
Knaccudukanus omnepanuii o0e3BoxuBaHus. WX Ha3HayeHHs, JOCTOMHCTBA U
HEJIOCTAaTKU ONEpaIrid.

Koumpoavuas paboma Neb
[IpuBecTH NPUHIUIHATBEHYIO CXEMY 000TallleH!s MAarHETUTOBOU PY/IbI.

Ilpumepnulit nepeuens mem u 3a0anuil 011 NOOZOMOBKU K 3a4emy U IK3AMEHY:.

1. Kakue cBoiicTBa MUHEPAJIOB UCTIOIB3YIOTCS MPU PA3IUYHBIX METOAAX O0OTaICHHS?

2. Korna Heo0X0 MO TPUMEHSATh MEXaHHIeCKOe oOorarieHue?

3. U3 xakux omepanuii COCTOSIT MPOIIECChl 0OoTameHus?

4. Kakue mporiiecchl nepepaboTKi MUHEPAIBHOTO CHIPhS HA3bIBAIOTCS MOJATOTOBUTEh-
HBIMHA?

5. Kakue mporieccsl mepepadoTKu MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS OCHOBHBIMH?

6. Kakue mporiiecchl nepepabOTKH MHHEPAIBHOTO CHIPhS HA3BIBAIOTCS BCIIOMOTATENb-
HBIMH?

7. Kakue npoayKThl OJy4aroT B pe3yabTaTre o0orameHus?
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8. Uem ompenensercss mpeaebHO BO3MOXKHAsE MAaccoBasi OJISl IIEHHOTO KOMIIOHEHTa B
KOHIleHTpaTe?

9. IlpuBenTe KaUECTBEHHYIO CXEMY O0OTaIlleHHUs U CXEMY LIeTIH allaparos.

10. Yem ompenensiercss KpynHOCTb, 1O KOTOPOH IMOJE3HOE HCKOIAEMOE IpOOHTCsS, U3-
MeJbYaeTcs nepes odorameHnem?

11. Ilouemy nmpuMeHsieTcs cTaguanbHoe pobsieHue? YTo Ha3bIBaeTCsl OTKPBITBIM U 3a-
MKHYTBIM ITUKIIOM JpOOsIeHHs?

12. Kakue annaparsl HCHOIb3YIOTCS s IpOOJICHUS U U3MENIbYEHUS pyibl?

13. B ueM COCTOMT Ha3HAYCHUE OTEPAIIUil TPOXOUEHHUsI, Kiaccu(uKaumn?

14. Kakue annapatbl HCHOIb3YIOTCS IS ONEPALMil TPOXOUEHHs U KiIaccupukanuu?

15. Kakue 3aKOHOMEPHOCTH JIeKaT B OCHOBE I'PAaBUTAIIMOHHOTO Tpoliecca 00oramieHus?
Knaccugukanus rpaBUTallMOHHBIX TPOLIECCOB.

16. Yro Ha3wiBaeTcs npoueccoM otcaaku? OTcagoyHble MAITHHBI.

17. Kakue cuibl AEHCTBYIOT Ha MUHEPAJIbHbIE YaCTHIIBI HA MIOBEPXHOCTH KOHIIEHTpAIlH-
OHHOTO cToja?

18. Kakue nosie3Hble HCKOMaeMble 000TalaTcs Ha KOHIIEHTPAaMOHHBIX cTosax? O0o-
rameHre Ha BUHTOBBIX CEMapaTopax U KOHIIEHTPAIMOHHBIX CTOJIAX.

19. Yto Takoe TsKenas cpela U Kakue THUIIbI TSKENbIX Cpell BCTPEYatoTCsl B MPAKTUKE
oOoraieHus?

20. B yem 3akir04aeTcsi CyIIHOCTh Ipoliecca pa3iesieHus B TSOKEIbIX cpenax?

21. Kakue cymecTBYIOT OCHOBHBIC THIIBI alllapaToB JJIsl pa3JesieHHs] B TSDKENBIX CyC-
neH3usax? OnuumrTe IpUHIKI UX paboThI.

22. Knaccudukarnus GoTaroOHHBIX TpoIeccoB. B uem 3akiouaercs mpomece (hiaora-
auu?

23. Yto Ha3bIBAETCS KPAEBBIM YIJIIOM CMAaYHBAHUs?

24. KakoBo Ha3HaYeHHUE QIIOTAIIMOHHBIX PEAareHTOB, UX KiacCUpUKaIus?

25. B yem npenmymiecTBo GIOTAIMOHHOTO METOAA 00OTAIIEHHS ITepe]] OCTATLHBIMU?

26. Yto Ha3biBaeTcs npsiMod M oOpaTHO#M ¢ioranuei? Kakxue omepauuu ioranuu
Ha3bIBAIOTCSI OCHOBHBIMH, TIEPEYUCTHBIMHU, KOHTPOJIHHBIMU?

27. Kak BBIIENAIOTCS IIEHHbIE KOMIIOHEHTHI IPH CEJIEKTUBHOM M KOJUJIEKTUBHO-
CEJIEKTUBHOU cxemax ¢ioTanuu?

28. Knaccudukanus ¢roTanroHHbIX MamuH. BermomorarensHoe (uioTanMoHHOE 000-
pyaoBaHUE.

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

30. Kak pa3nuyaroT MUHepasbl 10 MarHUTHBIM cBoiicTBam? Kakoil cuibl TpeOyroTcs
MarHuTHBIE MOJIS JJIs1 MX oOoramieHus?

31. OTKpBITHIE ¥ 3aMKHYTBIE MArHUTHBIE CHCTEMBI. MarHUTHBIE TIOJIS CEMapaTOpOB.

32. Kakue cyniecTByrOT TUITBI MAaTHUTHBIX CEMapaTopoB?

33. MarHuTHBIE CenapaTopsl AJisi O0OTAIEeHHsI CHIIBHOMAarHUTHBIX PY/I.

34. MarHuTHbI€ cenapaTopsl sl 000oraleHus Cl1a0OMarHUTHBIX Py,

35. HazoBuTe MeTOBI M anmapaThl 00€3BOKUBAHISI TPOYKTOB 00OTAIICHHSI.

Llenpio mabopaTOpHBIX PadOT MO JAHHOM AUCHUILIMHE SIBIISETCS NMPAKTHUECKOE O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3MYHBIMU MPOLECCAaMH M METOAaMH OOOTallleHUs MOJIE3HBIX HC-
KOIIAEMBIX, a TAK)KE MTOJIyYEHUE HABBIKOB 110 BHIIIOJHEHUIO PA3JIMYHBIX ONBITOB. B uacTHOCTH,
CTYAEHT JOJKEH YMETh MPaBUWJIBHO O0OCHOBATh IIPUMEHEHME Ipolecca WM MeToja obora-
IIEHUS JJIS 33/IaHHOTO THIA PY/AbI, paCCYMTAaTh OCHOBHBIE MMOKA3aTeNu 00OTalleHus U mpe-
CTaBUTh WHIUBUIYalIbHBIA OTUET. Bece monydeHHble SKCIIepUMEHTaIbHbIE TaHHBIE HE00XO0-
MO TPOaHaJIM3UPOBATh, IPOBEPUTH BBHIIIOJIHEHA JIM OCHOBHAS 1Lieb paboThl, cHhopMyIHpo-
BaTh BBIBOJIbL. ECiM mosyueHsl HU3KHE TEXHOJIOIMYECKHE MOKa3aTelu O00OralleHus, yKas3aThb
BO3MO>KHBIE IPUYMHBI U ITYTH [TOBBIILIEHUS TIOKa3aTENEH.
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[Ipu BbIMONHEHUH PabOT CTPOro COONMIONATHh MpaBHJIa TEXHUKU OE30MAaCHOCTH U WH-
CTPYKLIMH IO paboTe ¢ armaparypoiu.

[TepeueHs 1abopaTOPHBIX padOT:

1. 3ydenue paboThI HIEKOBOW APOOMIIKH U IIPOU3BOJICTBO CUTOBOTO aHAIN3a
2. N3ydyenue 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/ 0 CXeMe MPSIMOI CeJIeKTUBHOH (proTaruu
6. OGorarieHue MoJIe3HbIX HCKOMAEMbIX Ha KOHLIEHTPALIUOHHOM CTOJIE.

[Tpy BBIOIHEHUH KOHTPOJIBHOM pabOThl CTYIEHTHI JTOJIKHBI HAYUYUTHCSI PACCUUTHIBATH
KOJIMYECTBEHHBI MHUHEPAJIOTMYECKUNM COCTAB Py M KOHILICHTPATOB, ONPEACIATH IIPEAEIBHO
BO3MOYKHYIO MAaCCOBYIO JIOJIO KOMIIOHEHTa B IPOAYKTaX OOOramieHHs M MacCOBYIO JIOJIO
KOMIIOHEHTa B O0BEAMHEHHOM IIPOJYKTE, T.€. IPUOOPECTU HABBIKU MCIOIb30BAHUS TEXHOJIO-
IMUYECKUX MoKa3aTesel 1 cocTaBiIeHHs OajlaHca POAYKTOB 00OraIieHusl.

Jli1s oueHku npoieccoB 00OraieHust MoJAe3HbIX HCKONAEMbIX HEOOXOAUMO YCBOUTD OC-
HOBHBIE TEXHOJIOTMYECKUE ITOKA3aTEIN: BBIXOJ IMPOLYKTA, MaccoBas H0Js KOMIIOHEHTA, W3-
BJICUYCHHE KOMITOHEHTA, CTENICHb KOHILIEHTPAIIMH, CTETIEHb COKPAIICHHUs, YPPEKTUBHOCTH 000-
rameHust. CTyqeHTbl JOJDKHBI YMETh MOJIb30BaThCS (OpMyJIaMH Ul ONpE/EieHUsl BbIXOJa
KOHIICHTpATA IO JIaHHBIM XMMHYECKOTO aHAIN3a MPOYKTOB MepepaboTKH, YpaBHEHUSIMH Oa-
JaHCa M ypaBHEHUEM, CBS3BIBAIOLIMM MEX]y co00il oTHOCUTENbHBIE NoKa3aTenu. Kpome 3to-
ro, CTYACHTBI JIOJKHBI HAyYHTHCS PACCUMTHIBATH OCHOBHBIE TEXHOJOTMUYECKHE IOKa3aTesn
paszieneHus MO0 CernapaluoHHbIM XapakTepucTukaM. MHTepnperupoBaTh (pakiHOHHbIE, Ce-
napanoHHbIe XapaKTEPUCTHKH U f-QyHKIHUIO pyabl. Paznuuarh cemapannoHHbIE XapaKTepH-
CTMKH almnapaToB IPaBUTAI[MIOHHOI'O, MArHUTHOTO, (DJIOTAIIMOHHOIO M 3JIEKTPUUYECKOTO METO-
0B oboraiieHus. PaccunTsiBaTh MokazaTean BOJHO-IIAMOBOM CXEMbI M YMETh COCTaBIIAThH
6anaHc BOJIbI B ONIEpaLIUU.

B nporiecce BbINoNHEHNS KOHTPOJIBHOM pabOThl CTYAEHTHI JOKHBI TaKkKe HAyUUThCS
CTPOUTH U MOJIb30BATHCS XapaKTEPUCTUKAMU KPYIHOCTU MPOJYKTOB, ONPEAENATh dPPEKTHB-
HOCTb I'POXOUYEHHS U PACCUUTBIBATH KOJUYECTBO MTPOJYKTOB B ONlEpaliii TPOXOYEHHUs 110 Ipa-
HYJIOMETPUYECKUM XapaKTEPUCTHKAM; ONPEICIATh BEIUYMHY LUPKYJIUPYIOLIEH Harpys3ku
JUISL OTHOCTAJUAJIBHON CXEMBI U3MEJIbYEHMSI; ONPEAEIIATh CKOPOCTH MaJeHUs YacTULl pa3iIny-
HBIX MMHEPAJIOB 3aJJaHHON KPYITHOCTH B Pa3HbIX cpeax.

JUis BBIMOTHEHUSI KOHTPOJIBHOM pabOThl CTYJEHT NMPUHUMAET MCXOJAHBIE JAaHHBIE IS
KaXKJ0ro 3a/laHus B COOTBETCTBYIOIIMX Tabiuuax M pucyHkax. Homep BapuaHta coOTBeT-
CTBYET MOCIEAHNUM II(paM B 3a4€THOM KHMKKE (JUI CTYACHTOB 3a04HOM (OPMBI).

BrimonHeHHast KOHTpoJibHAsE paboTa MpeAcTaBiseTcs] B BUAE MOSCHUTEIBHOM 3aIKCKH,
odopmieHHOI ¢ cobmroeHneM TpeOOBaHUM NEHCTBYIOMNX CTaHIAPTOB. B 3amucke HOKHBI
MPUBOJIUTHCS YCIOBUA 3a/lad, 00OCHOBAHHME MPHUHITOIO PELeHUs, HEOOXOIAUMbIE BbIYHCIIE-
HUS, TpaUKH, TaOJIUIBI U CCBUTKM HA UCIOJIb30BaHHBIE JIUTEpATYpHbIEe HCTOUHUKHU. Bee Tab-
JIUIBl U PUCYHKH JIOJKHBI UMETh Ha3BaHME, KPUBbIE Ha TpaduKax JOKHBI HyMEpOBAThCS C
pacuppoBKOi B MOJPUCYHOUHOU HAIMUCH. PacueTsl HOMKHBI MPOU3BOIUTHCS C MCIIOIB30-
BaHUEM CTAaHJIAPTU3UPOBAHHBIX €AUHUL] (PU3UUECKUX BEJIIMYHH.
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7. OIIeHO‘{HBIe cpeacrea AJisi MpOBECACHUSA HpOMe)lcyTO‘lHOﬁ arrecranuun

a) HHaHpreMble pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBa AJIsl IPOBECACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecrammm.

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnarupyemble pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

OIIK-9 BJAJCHUEM METOJAaMHM aHA/In3a, 3SHAHUEM SaKOHOMepHOCTeﬁ MOBCACHUS U YIIPABJICHUSA CBOMCTBaAMH TOPHBIX ITOPOX U COCTOSTHUEM
MacCCHBa B Ipoueccax IlOﬁI)I‘II/I H HGprﬁﬁOTKI/I TBEPALIX MOJE3HbIX HCKOMMAEMbIX, 4 TAKIKE IIPU CTPOUTECJIBCTBE M IKCILVIYyaTallMM MMOA3€MHBIX

COOPYKEHUM
3HaTh METOJIbl aHallu3a, 3aKO0HO- | Ilepeuens meopemuueckux 60npPocos K IK3ameHy:
MepHocu  noBeneHus U | 1. Kakue cBoiicTBa MUHEpaJIOB UCIOIB3YIOTCS MPU Pa3IMUHBIX METOJaX 00OTaleHUs?
yIpaBJIeHUs coiictBami | 2. Korjga Heo0X0AMMO MPUMEHATh MEXaHUYecKoe oboraiieHue?
TOPHBIX MOPOJ U COCTOSIHM- | 3. M3 Kakux oneparuii coCTOAT MpoLecchl 00oraieHus?
eM MaccuBa B mporeccax | 4. Kakue npoueccsl nepepaboTKu MUHEPAIBHOIO ChIPbs Ha3bIBAIOTCS MOATOTOBUTEIbHBIMU?
nobeiun U mepepabotku | 5. Kakue nmporueccsl nepepadoTKU MUHEPATIBHOTO ChIPbsl Ha3bIBAIOTCS OCHOBHBIMU?
TBEPJBIX MOJE3HbIX HcKoma- | 6. Kakue mporecchl nepepaboTKU MUHEPAILHOTO ChIPbsl HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
EMBIX. 7. Kakue npoayKThl IOJIY4atOT B Pe3yJIbTaTe 0O0OoTanieHus?
8. Uem ompenenseTcs NpeaesibHO BO3MOYKHAs MaccoBas JOJIs [IEHHOIO KOMIIOHEHTA B KOHIIEHTpaTe?
9. IlpuBenuTe KaYECTBEHHYIO CXeMY OOOTallEHHs U CXEMY LIENH anapaToB.
10. Yem omnpenensieTcss KpyImHOCTb, 10 KOTOPOH IMOJIE3HOE MCKOMAaeMOoe IpOOHTCS, U3METIbUaeTCs Iepes
oOorarieHrem?
YmeTh BbIOMpPATh METOJbl aHalu3a,
3aKOHOMEPHOCH TIOBEJICHUS
U YOpaBJeHUsS CBOWCTBaAMH .
TOPHBIX TIOPOX H COCTOTHH- Ilpumepnvie npakmuueckue 3a0anus 011 IK3AMeHa:
CoctaBuTh cxemy /sl 000TaleHus pyabl
€M MaccuBa B IIpoleccax
no0pluu U mepepaboTKu
TBEPABbIX IOJIE3HBIX MCKOMa-
€MBIX.
Bnagers CIOCOOHOCTBIO  BBIOMpATH | Pemumo 3adauy:

METOABI aHaJM3a, 3aKOHO-

OHpe)IeJ'II/ITB MAaCCOBYIO JOJIO MEIHM B KOHIOCHTPATEC, COCTOAIICM U3 IMUPHUTA U MUHEPAJTIOB, YKa3aHHBIX B




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpesCTBA

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

Tabnuie (1Mo 3a/1aHuIO)

I1K-4 roToBHOCTBIO OCYIIECCTBJATDHb TEXHUYIECCKOEC PYKOBOJACTBO N'OPHBIMHA U B3PLIBHBIMHA paﬁoTaMn npu 3KCl'[J'[yaTaIII/IOHHOI71 Pa3BEaKeE, )IOﬁI)I'le
TBEPALIX MOJE3HBIX HCKONTAEMbIX, CTPOUTECIbCTBE U IKCIJIyaTallMi MMOA3€MHBIX 06'beKTOB, HEMOCPEACTBCHHO YIIPABJIATDH IpouecCaMu Ha IIP 0-
HU3BOACTBCHHDBIX 00LEKTOB

3HaTh OCHOBHBIE TIOHATUSL METO- | Illepeuens meopemuueckux 60npocos K IK3ameHy:
JIOB, CIOCOOOB U CpPEICTB 1. CymHOCTb, rI1aBHBIE 0OCOOCHHOCTH H KJIACCU(PHUKALINS 000TaTUTEIHHBIX IPOIIECCOB.
NOoay4CHHs ChIpbSl M KOH- 2. OcHoBHBIE (PaKTOPBI, BIUSIOIIME HA BBIOOP METOAa 00OTaleHUS.
LIEHTPATOB MPH NepepaboTKu
TTOJIC3HBIX MCKOMAEMBIX
YMmeTh BBIOMpATh TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LIEHUIO TOJIE3HBIX HCKomae- | [Ipumepnble npakmuueckue 3a0anus 0asa IK3amena:
MBIX, IPUMEHATH CIOcoO0bI U [ COCTaBUTH cXxeMy it 000TalIeHUs Pyabl
CpeiacTBa JUISL  TIOJMy4YEHUS
KOHJUIIMOHHBIX KOHIIEHTpa-
TOB
Bnagets CIOCOOHOCTBIO BBIOWpATh U | Pemums 3adauy:

pacCuUuThIBATh OCHOBHBIC
TEXHOJIOTUYECKUE TapaMeT-
pBl 3G(HEKTUBHOTO U KOJIO-
THYeCKH 0e30MacHOro IMpo-
M3BOJICTBA paboOT 1O Tmepepa-

OHpe,I[CJ'II/ITB TEXHOJOTHYECKHE IMOKa3aTeIu 000 AlllCHUA MCI[HOﬁ PYAbBL:
- BBIXO MEAHOTO KOHIICHTpATA,

- BBIXO/J XBOCTOB,

- MacCy XBOCTOB,

- U3BJICYCHUEC MCIU B MG}IHBIfI KOHICHTPAT,
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpesCTBA

00TKE W 00OraneHuo MUHE-
PAIBHOTO CHIPHhSI Ha OCHOBE
3HAHWW TMPUHIMIOB (IioTa-
[IMOHHOTO TIPOCKTUPOBAHUS
TEXHOJIOTHYECKHX CXEM 000-
TaTUTEIHLHOTO MPOU3BOJICTBA
U BBIOOpPa OCHOBHOIO U
BCIIOMOTaTeILHOr0 000raTH-
TEJIBHOTO 000PYIOBaHHS

- U3BJICYEHUE MEAH B XBOCTBI JUIS YCIOBHUHU, YKa3aHHBIX B Ta0II.
Pe3ynbTaThl pacuera TEXHOJIOTUYECKHUX ITOKa3aTesieil 0(OpMUTH B BUJIE CTAHIAPTHOW TaOIHIIbI.
Onpeznenuts MapKy MEJHOIO KOHIIEHTpaTa U3 TabJ.

ITK-5 roToBHOCTBI0 IEMOHCTPHPOBATH HABBIKHM Pa3padoTKH NJIAHOB MEPONPHUSTHIA 110 CHH)KEHHIO TEXHOT€HHOW HATPY3KHU NMPOU3BOACTBA HA
OKPY:KAIOLIYI0 CPey NMPH IKCIUTyaTAIIMOHHOI pa3Be/iKe, 100bIUe U NMepepadoTKe TBEPAbIX MOJIe3HbIX HCKOMAEMBIX, 2 TAK:Ke PH CTPOUTEJI b-
CTBE M IKCILTyaTAIHH

3HaTh

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

Hepeuenb meopemu4ecCKux 60npocoe6 K IK3ameny:
1. CYH_[HOCTB, IJ1aBHBIE OCOOCHHOCTH U KJ'IaCCI/I(l)I/IKaI_II/ISI 000raTHTENbHBIX mponeccoB.

YmMmern

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

Ilpumepnvie npakmuueckue 3a0anusa 013 IK3IAMEHA:
CoctaBuTh cxemy /sl 000TaleHnus pyabl
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CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

JIIEMEHT O1eHOYHBIE CPE/ICTBA
oOyueHus
KOMITETCHITUH
Bragers HaBbIKAMH TIPUMEHEHHS

HAy4YHBIX METOJIOB U MEPO-
MPUATUN 110 CHUKEHUIO TEX-
HOT'CHHOW Harpy3Ku Ha
OKPY’KaIoIYIO Cpeay Nnpu
AKCIUTyaTallMOHHOW pa3Be.l-
Ke, 100bIYe U mepepadoTke
TBEPAbIX MMOJIE3HBIX UCKOIIA-
€MBIX

Pewump 3a0auy:
OnpenenuTs MacCOBYIO OO MU B KOHLIEHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B
Tabnuie (1Mo 3a/1aHuIo)

IIK-12 roToBHOCTBIO OIMMEPATUBHO YCTPAHATH HAPDYUICHHUSA ITPOU3BOACTBCHHBIX ITPOLECCOB, BECTHU HepBI/I‘{HbIﬁ Y4Y€T BBINMOJIHAECMbBIX paﬁoT,
AHAJIM3UPOBATD ONCPATHBHLIC U TEKYHIHE MOKAa3aTEJ/JIM IPOU3BO/ACTBA, 000CHOBBIBAThH NPEIJI0KCHHUSA IO COBEPIICHCTBOBAHUIO OPraHu3alnumn

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeueub meopemuidecCKux 60npocoé K IK3ameHy.

BUTUS  INPOM3BOJCTBEHHBIX 1. Kakue mpornecchl nepepaboTKi MUHEPAIBHOTO ChIPhsI HA3bIBAKOTCS MOATOTOBUTEIbHBIMU?
IIPOLIECCOB, IIOKa3aTeNH 2. Kakue mporieccsl mepepadoTK MHHEPAIBHOTO CHIPhsl HA3bIBAIOTCSI OCHOBHBIMHU?
IIPOU3BOJICTBA 3. Kakue npoueccsl nepepabOTKi MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCSl BCIOMOTaTEIbHBIMU?
Ymets IIPUMEHSTh M3YYEHHBIE TEH-
JIEHLIUY Pa3BUTUS IPOU3BOJI-
Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMEHA:
CTBEHHBIX IIPOLIECCOB, IOKa-
CocTaBuTh cXeMy Ui 00OraleHus pyisl
3aTeNu  NPOU3BOACTBA B
npodeccuoHaTbHON nesi-
TEJIbHOCTH
Bnagers TEHACHIUSAMHU pa3BUTHSA

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

Pewiump 3a0auy:
OnpenenuTh MacCOBYIO JOJIO IIMHKA B KOHIICHTPATE, COCTOSIIEM M3 ITUPHUTA U MUHEPAJIOB, yKa-
3aHHBIX B TabnuIle (10 33aHUIO)
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpesCTBA

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

3HaTh OCHOBHBIC TeH/ICHIINY pa3- | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
BUTHSI HHHOBAIIMOHHBIX pe- 1. Kakue mpoayKThl OJIYYalOT B PEe3yJIbTaTe 000TaICHUs?
IIEHHI 110 TIepepaboTKe 2. Yem ompezessieTcst mpeesibHO BO3MOXHAs MacCcoBasi 0JIs [IEHHOTO KOMIIOHEHTAa B KOHIIEHTpa-
TBEP/IBIX MMOJIE3HBIX UCKOMa- | Te?
eMBIX
Ymerh NPUMEHSTh U3Y4CHHBIC TCH-
ICHINN Pa3BUTHS UHHOBA- | Ilpumepnbie npakmuueckue 3a0anus 0Jis IK3aMeHA:
[IUOHHBIX pereHui 1o nepe- | COCTaBUTh CXeMy /sl 00OTalleHHs Py IbI
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMBIX
Braners TEHJICHIMSIMH Pa3BUTHS UH- | Peuuumeo 3a0auy:

HOBAIIMOHHBIX PELIEeHUH 10
nepepadoTKe TBEpAbIX MO-
JIE3HBIX HCKOMAeMBbIX

PaccunTate TexHoornueckue mokaszarenau odorameHus QIoTalmoHHOro 1exa. Pesynprare npeacra-
BUTH B Tabnuie. Mcxonusie nanusie: maccoBas noiist Cu B pyae — 0,9 %, B konuentpare — 20 %, B XBo-
ctax — 0,1 %.
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0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTouHas arTecTanus 1o AUCHUILINHE «O0oraeHne nojae3HbIX HCKOMaeMbIX)»
BKJIIOYAET TEOPETHUUYECKUE BOMPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOEHHS 00ydaromiy-
MUCS 3HAHHUH, U IPAKTUYECKUE 3aJaHUs, BEISIBIAIONINE CTETIEHb CHOPMUPOBAHHOCTA YMEHUI
U BJIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa U HK3aMeHa.

3ayer U 3K3aMeH M0 JaHHOHN JUCUUIUIMHE MPOBOISATCS B YCTHOH (opme 1o M Ouieram,
KQKIBIIA U3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OJHO IIPAKTUYECKOE 3aJaHUE.

3ayer u 9K3aMEH MPOBOJATCS MO OMIIETaM, OXBATHIBAIOIIUM BECh MPOWICHHBIN MaTe-
puan. Ilo OkOHYaHMM OTBETa HK3aMEHATOP MOXKET 3a4aTh CTYACHTY JAOINOJHUTEIbHBIE U
YTOUHSIOUINE BONPOCHL. [lOJIOKUTENBHBIM TaKke OYAET CTPEMIIGHHE CTYIEHTa HW3JIOKHUTh
pasinyHble TOYKM 3pEHMsI Ha paccMaTpUBaeMylo IpoOjeMy, BBIPA3UTh CBOE OTHOLICHHE K
HEH, MPUMEHUTh TEOPETHUECKUE 3HAHMS 10 COBPEMEHHBIM MpobiieMaM O0OTamieHusl Moe3-
HBIX UCKOIIAEMBIX.

IToxa3aTenn u KPUTEPHUH OLCHUBAHUSA 3a4eTAa:

— Ha GOopMy aTTECTaIH «3a4TEHO» — OOYUYAIOIIUICS IMOKa3bIBACT BHICOKHH, CPEeTHUI
WIA TIOPOTOBBIA YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIMH, T.e. CTYIEHT, HPEACTaBISIET
3HAaHUS OCHOBHOTO Y4eOHO-TIPOrpaMMHOI0 Marepuaia B o0beMe, HeOOXOAMMOM Ui Jajlb-
Heimeil yueObl ¥ npeacrosieil paboThl MO CIENUATBbHOCTH, CIPABIISIONIUICS C BBIITOJHEHH-
€M 3aJlaHH{, NPEAyCMOTPEHHBIX IIPOrpaMMOM, 3HAKOMBIM C OCHOBHOMW JIMTEPATYPOH, PEKO-
MEHJIOBAHHOW MPOTrPaMMOH.

— Ha (OpMy aTTECTALUU «HE 3aUTEHO» — pe3yabTaT 0OydeHHs He TOCTUTHYT, 00yda-
IOLIMICSA HE MOXKET I0Ka3aTh 3HAHUS Ha YPOBHE BOCHPOM3BEAEHUS U 00bACHEHHs MHPOpMa-
LY, HE MOJKET I0Ka3aTh MHTEIUIEKTYaJIbHbIC HABBIKM PELICHUs MPOCTBIX 3a4ad, T.€. y CTY-
JIeHTa, OOHApYKUBAIOTCS MPOOEIIbl B 3HAHUSX OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 MaTepHala,
JOCTUTHYTHI MPUHIUIHAIBHBIE OIINOKK B BBIIOJHEHUH MPEAYCMOTPEHHBIX MpOrpaMMoi 3a-
JaHUM.

IToxa3aTenn U KPUTEPUH OLCHNBAHUS JK3aMeHA:

— Ha OLIEHKY «OTJINYHO» » (5 6a/ioB) — o0yyaromuiicsi MoKa3bIBaeT BHICOKUM YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIUH, T.€. CTY/I€HT, IPE/ICTaBIIsIET BCECTOPOHHEE, CUCTEMaTHye-
CKO€ U TiTyOOKOe 3HaHue y4yeOHO-IPOrpaMMHOI0 MaTepuana, yMEHUE CBOOOJHO BBIIOJIHATh
3a/laHusl, IPENYCMOTPEHHBIE TPOIPaMMOi, YCBOMBIINI OCHOBHYIO M 3HAKOMBIN C JOIIOJIHU-
TeIbHOU JUTEpaTypol, peKOMEHI0BaHHOW mporpammMoil. Kak mpaBuio, oneHka "oTin4yHO"
BBICTABIIIETCS CTYJEHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSATUN JAMCLUIUIMHBI B UX
3HauEHUU IS MpuoOpeTaeMoil mpodeccuu, NposIBUBLIMM TBOPUYECKHUE CIIOCOOHOCTH B NOHU-
MaHHH, U3JI0)KEHUH U UCTIOIb30BaHUM YU€OHO-TIPOrPaMMHOI0 MaTepHaa.;

— Ha OIIEHKY «XO0poIo» » (4 6amia) — oOyJaronIuiicss TOKa3bIBaeT CPEIHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHLUH, T.€. CTYIEHT IMpPEJICTaBIseT IMOJHOE 3HaHHE Y4eOHO-
IIPOrpaMMHOT0 MaTepHasa, YCHEIHO BBIIOJHSIOUUN PeayCMOTPEHHBIE B POrpaMMe 3aj1a-
HUS, YCBOMBIIMI OCHOBHYIO JIMTEpATypy, PEKOMEHIOBaHHYI0 B mnporpamme. Kak mpasuiio,
OIIEHKa '"XOpomIo" BBICTABIISETCS CTYIEHTAM, IMOKa3aBIIMM CHCTEMATUYECKUN XapaKTep 3Ha-
HUH [0 JUCHUIUIMHE U CIIOCOOHBIM K MX CAMOCTOSITEIbHOMY HOIOJHEHHIO U OOHOBJICHHIO B
X0Jle JanbpHeiel yueOHoi paboThl U MPOPEeCcCUOHAIBHOM 1eATeNbHOCTH;

— Ha OLIEHKY «YIOBJIETBOPUTENBbHO» » (3 Oaria) — oOydarouuiics moka3bplBaeT Mopo-
TOBBIH ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUM, T.€. CTYJIEHT, MPEJCTAaBIIET 3HAHUS OC-
HOBHOTO y4eOHO-IIPOrpaMMHOI0 MaTepuaia B 00bemMe, HEOOXOJUMOM [T JajbHEHIIen yue-
OBl U mpejcTosneil paboThl MO CIIENUATbHOCTH, CIIPABIISIIOIIMICS C BHIMOJIHEHUEM 3aJlaHUM,
IPEIYyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIH C OCHOBHOW JIMTEPATYpPOM, PEKOMEHIOBAHHOMN
nporpammoii. Kak mpaBuiio, orieHKa "yJ0BIECTBOPUTEIBHO" BBICTABIISIETCA CTYJEHTAM, JIOIY-
CTUBIIMM IOTPEIIHOCTH B OTBETE HA DK3aMEHE U IPU BBINOJIHEHUH DK3aMEHALMOHHBIX 3a/a-



HUH, HO 00JalaloUM HEOOXOAMMBIMU 3HAHUSMHU IS UX YCTPAHEHUS TOJ PYKOBOJICTBOM
MpenojaBaTes;
— Ha OIEHKY «HEYJOBIETBOPUTEIHHO» » (2 Oamia) — pe3ynbraT 00ydeHHs He TOCTHUT-

HYT, O0y4aloUIuiicsi He MOXET [MOKa3aTh 3HAHUS Ha YPOBHE BOCHPOU3BENCHUS U OOBICHEHUS
uH(pOpMAIIUK, HE MOKET MOKA3aTh HHTEJUICKTYaIbHBIC HABBIKU PEIICHUS MIPOCTHIX 3aj1ad, T.€.
y CTyJeHTa, OOHAPYKUBAIOTCS MPOOEsbl B 3HAHUAX OCHOBHOT'O Y4€OHO-IPOrpaMMHOTO MaTe-
puala, TOCTUTHYThHI IPUHIIMITHAILHBIC OIIUOKU B BBITIOJTHEHUH MPEIYCMOTPEHHBIX MPOrPaM-
MOM 3aJaHUN.

Ha OIICHKY «HEYIOBJICTBOPUTEIBbHO» (1 Oaimn) — oOydaromuiicss He MOXKET TOKa3aTh
3HAaHUS HAa YPOBHE BOCIIPOM3BEACHUSA U OOBSICHEHMs] MHPOPMAIMH, HE MOXET MoKa3aTh WH-
TEJUICKTyaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3aau.

8 YuebHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE o0ecTiedeHrue TUCIUTLTHHBI

a) OcHoBHas JIuTepaTrypa:

1. ABgoxun, B.M. OcHoBbI oboraiieHusi MoJe3HbIX UCKOMAEMbIX : YUEeOHHK : B 2 TO-
max / B.M. ABnoxuH. — 4-e u3n., crep. — Mocksa : ['opHas kawra, [0. r.]. — Tom 2 : Tex-
HoJIoruu odorameHus mnone3ubix nckomnaembrx — 2017. — 312 ¢. — ISBN 978-5-98672-465-
2. —Pexum nocryna: https://e.lanbook.com/book/111337

2. Herons, E.1O., IllaBakynesa, O.I1. OGoramienue noie3HbIx HCKOMAeMbIX [ DIEeKTPOH-
HBIN pecypc] : yaeOHoe ocobue / MI'TY. - Marauroropck : MI'TY, 2016. - 1 a1eKTpoH. OmT.
muck (CD-ROM) — Pexxum goctyma: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOorarieHre TOJE3HBIX HCKOMAeMbIX [DIIEKTPOHHBIN pecypc]: ydueOHoe mocobue
/NyxkunaK.U., AxymkuuB.I1., MyknakosaA.H. - M.: HULl UHOPA-M, 2016. - 224 c. .- Pe-
xuM foctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3aru. ¢ skpana. —ISBN
978-5-16-010748-6.

0) /lonoJiHUTEIbHASA JINTEpATYypa:

1. Copokun, M.M. ®notaninoHHbIe METO 1Bl OOOTaIIeHNs. XUMUYECKHUE OCHOBBI (II0-
Tanuy : yuebHoe nocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c¢. — ISBN
978-5-87623-237-3. — Pexum goctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MaruutHsle, s5ieKTpuyeckie U crelMaibHble METO bl 000TaIleHus
MOJIC3HBIX MCKOMAeMBIX : yueOHuK : B 2 Tomax / B.B. Kapmasun, B.1. Kapmaszun. — 3-¢ u3j.,
crep. — Mocksa : ['opHas kHura, [0. r.]. — Tom 1 : MarHuTHbIE U 31EKTPUUECKUE METOIbI
oOorameHus moje3Hslx uckonaemblx — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum noctyma: https://e.lanbook.com/book/111394

3. E.E. Annpees, O.H. Tuxonos [pobieHue, u3MeIbYeHHE U TIOJTOTOBKA CHIPHS K
ob6oramenuro. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBuTaninoHHbie MeTO/Ibl oOoranieHus: Y 4eOHuK A5 By30B. —
M.: U3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepabGoTka, oboraiieHne U KOMIUJIEKCHOE HCIIOIb30BaHUE TBEP-
IbIX nosie3HbIx uckonaeMbix. T.1 Iporecest anmapatsl: Yuebuuk. M.: MITY, 2004. — 471 c.

6. AbpamoB A.A. [lepepaboTka, oborameHne U KOMIUIEKCHOE MCIIOIh30BaHUE TBEP-
JbIX TosIe3HbIX uckomaeMbiX. T.l1 TexHomorust oborameHns Mmoje3HbIX UCKOMaeMbIx: Yueo-
UK. M.: MITYVY, 2004. —471 c.

7. AbpamoB A.A. TexHonorus nepepaboTku U oboramieHus pya: Yueo. mocod. B 2 kH.
— M.: U3garensctBo MITY, 2005.

8. Kapmaszun B.B. MaruutHsele, 3J1€KTpHUECKUE U CeUaTbHbIE METO/IbI O0OTallCHHS
MoJIe3HbIX nckonaemsbix (21) / M.: MITYVY, 2005.

9. Illunaes B.I1. OcHOBBI 0OoTameHus MOJAE3HBIX UCKOMAEMbIX. YU. TocoOue /is BY-
30B. — M.: Heapa, 1986.- 296 c.

10. CopaBounuk mo oboramenuto pya. B 3 T. /Ilox pea. bornanosa O.C.-2-e usn., me-
pepad. u gom. — M.: Henpa, 1983.
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11. bapckuit M./[. OnTumu3zanus NpoueccoB paseieHNs 3€PHUCTBIX MaTEpUalIoOB. -
M: Henpa, 1978 r.

12. beapans H.I'., Cxopoborarosa JI.M. IlepepaboTka u Ka4ecTBO MOJE3HBIX HCKOIIA-
eMbIx. — M.: Heapa, 1986.- 296 c.

13. Asnoxun B.M. OcHoBbl oOorameHuss IOJE3HBIX HUCKOMaeMbIX. T1:
OO6orarurenbHble Tporiecchl: YueOHuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuonmueckue m3nanus: "OOoramenue pyn', pedeparuBHblil xypHanl "TopHoe
neno", "I"opusriii xxypHan", "3BecTrs BRICIINX YICOHBIX 3aBEICHHIM'.

B) MeToanueckue yKkazaHus:

1. Heroas E.1O., laBakyneBa O.I1. OcHOBBI oOoOrameHusi MOJE3HBIX HMCKOMACMbIX:
WMHCTpyKIUS 110 BBITIOJHEHHIO J1a00PaTOPHBIX padboT IS CTYICHTOB crienuainbHocTh 21.05.04
Bcex (hopMm o0ydenus.— U3n-Bo Marautoropek. roc. Texs. yu-ta um. [.11. Hocosa, 2016. — 40
c. — Pexxum pocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., IllaBakyneBa O.I1. ITepepa®oTka moje3HBIX UCKOMAEMbIX [ DIEKTPOH-
HBII pecypc] : nmpaktukym / MI'TVY. - Marautoropck : MI'TY, 2017. - 1 3neKTpOH. ONT. TUCK
(CD-ROM) — Pesxxum nmoctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe o6ecnneuenue u UHTepHeT-pecypcebi:

Haumenosanue 110 Ne moroBopa CpoKk JeiicTBUS JIMIICH3UH
MS Windows 7 J-1227 ot 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 or 17.09.2007 O6eccpouHO
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 CBOOOIHO pacrpocTpaHsemMoe | OeccpodHo

1. HWudopmanmonHas cuctema — EnnHoe oKHO J0OCTyma K 00pa3oBaTENbHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HaLII/IOHaJ'IBHa}I I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/ILIeCKa}I cucreMa — Poccuiickuii HUHAOCKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project risc.asp.

3. TloumckoBas cucrema Axamemus Google (Google Scholar). - URL:
https://scholar.google.ru/.

9 MaTtepHaJIbHO-TeXHHYECKOE ofecrieyeHrue TUCHHIITHHBI (MOLYJIsl)

MaTepI/IaJ'[BHO-TGXHI/ILIGCKOS obOecrieyeHme JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUHI OcHalieHue ayJuTopun

JlexunonHas ayautopus MynbTMEAMiITHBIE CPEACTBA XPAHEHHUS, IIEpEaadYd 1
peJCTaBIeHNUs HHPOPMALIUU

Jlaboparopus Mexanuueckux uc- (1. JlaboparopHas ycTaHOBKa IEKOBOM JPOOUIIKH;
IBITAaHUN 2. JlabopaTtopHasi ycTaHOBKa MEXaHMYECKOT'O BCTPSAXHUBA-
TeIs;

3. JlabopaTopHasi yCTaHOBKA IIaPOBOM MEJIbHUIIBI;

4. JlaGopaTtopHasi yCTaHOBKA MEIHHUIIBI C BpaIaIOMIEHCs
0CBI0;

5. JlabopaTropHas ycTaHOBKA HHEPIIMOHHOTO IPOXOTa;

6. CtanmapTHBIN HAbOp CUT;

7. JlaGopaTopHas ¢oTalMOHHAs MalINHA;

8. JIaGopaTopHble IpaBUTAI[MOHHBIC ammaparbl (0Tcagoy-
Hasi MallliHa, KOHIIEHTPAIIMOHHBIN CTOJI, BAHTOBBIE Cera-
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Tun v Ha3BaHMe ayIUTOPUN

OcHallenne ayauTopun

patopsl);

0. JlaGopaTopHBINi MarHUTHBIN cemaparop.

Aynuropuu i CaMOCTOSITENb-
HOM paOOThI: KOMITBIOTEPHBIC
KJIACCHL, YATAIbHBIE 3aJI6I OMO-
JINOTEKH

[Mepconanbhbie KomIbloTepsl ¢ maketom MS Office, BbI-
X0710M B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH-
(hopMaInoHHO-00pa30BaTENBHYIO CPEAy YHHUBEPCUTETA

Ilomemenne Uil XpaHeHUS H
MPOPUITAKTHIECKOTO  00CTyKH-
BaHUs Y4eOHOTr0 000PYAOBaHUS

HIkadsr ans xpaHeHUs y4eOHO-METOAMYECKON TOKyMEH-
Talud, y4eOHOTO O00OpYJOBaHHMS W y4eOHO-HATJISAIHBIX

10Co0uii.
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