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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 /

Cornacosano:
3as. kadenpoii IMuTTK ' P
: /AN Konsra /
Pa6ouas nporpaMMa cocTaBleHa: JoueHToM Kadenpsl IMIuOIIH, K.T.K., ZoUeHT
z f?"] /EJO. Herona /
Penensent:  3aM. HauanbHHKa uexg/PO® I'OIT OAO «MMK>»

/A, JIuxaues/
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Jlier pernerpaunu H3MeHeHHi H 10110/ 1HeHHIT

JUMCHMTLIHHBL

Jara.
Ne Paszaen Kparkoe conepkanue Ne niporokosa S
n/n | IporpaMMbl M3MEHCHHsI/ JONOTHeH ISt 3ace/1aHust i .
Kadepoit
Kadeaps
1 Ne 8 AKTyansanus yyedHo-MeToandeckoro 1 | Ne 2 o
HHOPMALHOHHOTO obecnevenus | or 10.10.2017 %
JIMCHHIIHIBI
2 No 8 AxTyamuzauus yueGHo-MeToauueckoro u | Ne 2 v
HHPOPMALTHOHHOTO obecnievenust | or 04.10.2018 //%
JIMCHATLTHHDBI -
3 No 8 Axryanuszains yuedHo-MeToamnueckoro u | Ne 2
HHPOPMALHOHHOTO obecnevenus | ot 24.09.2019 %
>




1 Ilean ocBoOEeHMSI AUCIMILJINHDI

emsMu ocBoeHUS AUCHUIUIMHBI «OOOrameHue IT0Je3HbIX 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 JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKH
CIeNHAINCTA

Jucuumnnza «O6oraijeHue Mojie3HbIX UCKONAeMbIX» BXOIUT B 0a30BYI0 4acTh 00Opa-
30BaTEJILHON IPOTPaMMBI.

JUis u3ydeHus: JUCLUIUIMHBI HEOOXOAUMBbI 3HaHUs (YMEHMsI, BIIaJeHU), CHOPMHUPOBAH-
HBIE B PE3YJIbTATE U3YyUEHUS CIEIYIOIUX KYPCOB:

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

3HaHus (YyMEHUs, BIaJIeHUs), IOJIYYEHHbIE NIPU U3YYEHUHU JaHHOW TUCIUIUIMHBI OyayT
HE00XO0UMBI JUIsl pa3pabOTKH, COBEPILIEHCTBOBAHUS TEXHOJIOTHI NOJATOTOBKU M O0OTalleHHs
MOJIE3HBIX MCKOMAEMBIX; CO3AaHUS MAJIOOTXOAHBIX U OE30TXOHBIX TEXHOJIOTHH, KOMILIEKC-
HOT'O UCHOJIb30BAHUS MUHEPAILHOTO ChIPhS, JJIS aHAIU3UPOBaHUS YCTOMUMBOCTH TEXHOJIOTU-
YECKOI0 Mpoliecca U Ka4ecTBa BBITYCKAaeMON IPOAYKIIUH.

3 Komnerenunu odyvawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUILIMHBI M IJIAHUPYeMbIe pe3yJibTaThl 00yUeHust

B pesynbrare ocBoeHus aucuUIUIMHbI «O0o0raieHue moje3HbIX HCKOMAaeMbIX» o0yda-
IOIUNCS TIOJDKEH 00J1a/1aTh CIeNYIOIUMUA KOMIICTCHITUSIMU:

CtpykTypHBIT
JIEMEHT [Tnanupyemble pe3ynbTaThl 00yUeHUs

KOMIICTCHIIN N

OIIK-9 BiaeHueM MeTOAaMHU aHAJIN3a, 3HAHHEM 3AKOHOMEPHOCTel NoBe/IeHUs U
yIpPaBJIeHHs CBOMCTBAMHU I'OPHBIX IOPOJA M COCTOSIHMEM MAaCCHBA B IpoLeccax A00bI4u 1
nepepadoTKU TBEPAbIX MOJIE3HBIX HCKOINAEMBbIX, 2 TAKKe IPU CTPOUTEIbCTBE H IKCILIY-
aTalyy NOJA3eMHBIX COOPYKECHHU I

3HaThb METOJIbl aHaIN3a, 3aKOHOMEPHOCTU IOBEIEHUS U YIPABIIECHUS CBOMCTBAMU
TOPHBIX MOPOJI U COCTOSIHUEM MaccCuBa B Mpolleccax JoObIUM U MepepadoTKU
TBEPJIBIX MOJIE3HBIX NCKOMAEMBbIX.

YMeTh BBI6I/IpaTB METObl aHAJIN34d, 3dKOHOMCPHOCTU IOBCACHUSA W YIIPABJIICHUA
CBOMCTBaAMH TOPHBIX MOPOJ U COCTOAHHEM MACCHBa B ITpoLeccax I[O6I>I‘II/I n
nepepa60TI<H TBCPABIX ITOJIC3HBIX MCKOITACMBIX.

Brnanmets CIIOCOOHOCTBIO BHIOMPATh METOMBI aHAM3a, 3aKOHOMEPHOCTH TOBEICHUS U
YIPABJIEHUS] CBOMCTBAMU TOPHBIX MOPOJ U COCTOSHMEM MaccHBa B MpOLEC-
cax JI0OBIYM U TIEPEPabOTKH TBEPBIX MOJIE3HBIX UCKOMIAEMBbIX.

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

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

YmMmeth BBIOMPATh TEXHOJOTHIO MPOU3BOJICTBA PadOT MO 0OOTAIIEHHUIO MOJIE3HBIX HC-
KOIAeMBbIX, IPUMEHSAThH CIIOCOOBI M CpeACTBa JUIsl OTYYEHHS] KOHAULIMOHHBIX
KOHIIEHTPaTOB

Brnaners CIIOCOOHOCTBIO BBIOMpATh U PAaCCUMTHIBATh OCHOBHBIE TEXHOJIOTMYECKHE Ma-
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CTpyKTypHBI
3IEMEHT [TnanupyemMble pe3yinbTaThl O0y4eHUS

KOMIICTCHI UM

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKU OE30IaCHOTO TPOHU3BOJICTBA paboT
1o mepepadoTKe M 0OOTalIeHNUI0 MHUHEPAIBLHOTO CBHIPbS HA OCHOBE 3HAHUMA
MPHUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
raTUTEIBHOTO IMPOM3BOJCTBA M BBIOOpAa OCHOBHOTO M BCIIOMOTATEIBHOTO
000raTUTEIIBHOTO 000PYIOBAHUS

ITK-5 roToBHOCTBIO 1IeMOHCTPUPOBATH HABBIKH Pa3padoTKH IVIAHOB MePONPHUATHIA 110
CHHKEHMIO TEXHOT¢HHOW HATPY3KHU NPOU3BOCTBA HA OKPY/KAIOLIYI0 Cpely NPH IKCILTY-
aTallMOHHOM pa3Be/Ke, 100bIYe U MepepadoTKe TBEPABIX MOJIE3HBIX HCKONAEMBbIX, a
TaKsKe IPU CTPOUTEJILCTBE U IKCILIYATALUH

3HaTh Hay4YHbIE METObl 1 MEPOIIPUATHUS 110 CHUKEHUIO TEXHOTCHHOM Harpy3Ku Ha
OKPY’KAIOUIYIO Cpey IIPH SKCIUTyaTallMOHHOU pa3Besike, 100bIYe U nepepa-
OOTKE TBEP/IbIX MOJIE3HBIX HCKONAEMbIX

Ymetp MPUMEHSATHh HAYYHbIE METOJIbI U MEPOIIPUATHS 110 CHUKEHHUIO TEXHOTE€HHOMN
Harpy3Kd Ha OKPY>KaIOIIYIO Cpey MPH SKCILTyaTalluOHHON pa3BeKe, 100bI-
9e U nepepaboTKe TBEPIBIX MOJIE3HBIX HCKOMAEMBIX

Bnaners HaBbIKAMH TPUMEHEHUSI HAYYHBIX METOJIOB U MEPOIIPUATHI IO CHUKEHUIO
TEXHOT€HHOW Harpy3Ku Ha OKPYKAIOILYIO Cpeay MPHU IKCILTyaTallMOHHON
pa3Beke, J00bIYe U MepepadOTKe TBEPABIX MOJIC3HBIX HCKOMTAEMBIX

IIK-12 roT0BHOCTHI0 ONIEPATHBHO YCTPAHATH HAPYIICHUs NIPOU3BOJACTBEHHBIX Npolec-
COB, BECTH NIEPBUYHBIN yUeT BHINOJIHAEMbIX Pa00T, AaHAJIM3HPOBATH ONlePATUBHbIE U
TeKyllie N0KAa3aTeJ I POU3BOJACTBA, 000CHOBBIBATDH MPe/IJI0KeHH s 110 COBEPIIEHCTBO-
BAHMIO OPraHM3ali NPOU3BOICTBA

3HaTh OCHOBHbBIE TEHEHIIMH Pa3BUTHUS TPOU3BOJICTBEHHBIX IPOIIECCOB, TOKA3aTENIN
ITPOU3BOJICTBA

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

Brnanets TEHJCHIMSIMH Pa3BUTHUS IPOU3BOJICTBEHHBIX NIPOLIECCOB, TOKA3aTENN IPOU3-
BOJICTBA B NPO(eCCUOHANBHOMN 1EITEIbHOCTH

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

3HaThb OCHOBHBIC TCHACHINU Pa3BUTU HHHOBALIMOHHBIX peH_ICHI/Iﬁ Io HepepaGOTKe
TBECPABIX MOJIC3HBIX MCKOITACMbIX

YMeTh MNPUMCHATHh U3YYCHHBIC TCHACHIWHN Pa3BUTHA MHHOBAIIMOHHBIX pGHIGHI/Iﬁ 10
Hepepa60TKe TBCPABIX ITOJIC3HBIX NCKOITACMBIX

BJ'Ia}IeTB TCHACHIUAMU pa3BUTUA HHHOBAIIMOHHBIX peH_IeHI/Iﬁ Io nepepa60TKe TBECP-
ABbIX ITOJIC3HBIX MCKOIIaCMbIX




4 CTpyKTYpa M coiepKaHue AUCHUIIIMHBI

OO01mmas Tpy0eMKOCTh TUCIUIUINHBI cOcTaBisieT 6eauaunil 216 vacos:

KOHTakTHas pabora — 38,5 akas. 4acos:
ayauTopHas paboTta —34 akaj. 4acos,
BHeayJIuTOpHas pabora — 4,5 akaj. 4acos;

camocrosTenbHas pabora —164,9 akan. yaca;

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

MOJITOTOBKA K dK3aMeHY — 8,7 akaJ. 4acoB.
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1. Beegenue Il 05 2 10,4 OIIK-9
1.1. Conep:aHue TUCLUIINHBI, €€ 3a/1a4i. 3HaYeHue U pojib odorarie- 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 TEJIBHOW JIUTEpa- I1K-19
KoHnTponbsHas
1.3. Onepanun, uukisl, craauu. OneHka 3¢heKTUBHOCTH MPOLIECCOB TYpHI 110 AUCLIU- AGoTa
o0orameHusi ¥ KOMIUIEKCHOCTH WCTIOTB30BAHUS CHIPhSI TUTHHE, KOHCTIEKTa p
1.4. TIponykTel 1 IOKa3aTenu oboramieHus. MarepuaibHbIi 6ajgaHc 1Mo JIEKLUH.
TBEPJIOMY, METAJLTY, BOJIE B TEXHOJIOTHYECKUX cXeMaxX 00oraleHus py1
1.5. TloHsiTHE O KOJTMYECTBEHHBIX XapaKTEPUCTUKAX BEIIECTBEHHOT'O CO-
CTaBa MHHEPAILHOTO CHIPBSI H TPOAYKTOB 00OTaIIeHUS
HToro no pasneny 0,5 2 10,4
2. 'panynoMeTprYeCKHiA COCTAB | 0,55 N3yuenne ocHOB- KonTposnpaas |OITK-9
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2.1. I'panynomMeTpruecKuil COCTaB pyJ M MPOAYKTOB OOOTramieHus, Me- 1 19 |HO# u AONONHU- pabora [1K-4
TOJIBI €T0 ONPEICICHUS TeJIbHOU JHUTEpa- ITK-5
2.2. CuroBblii anamms. llkana knaccupukanuy, MOIyIb IIKAIBI Kiac- 1 TYpBI 110 TUCLIH- I1K-12
cuduKanuu IUIMHE, KOHCIIEKTa [1K-19
2.3. O6paboTKa pe3yabTaTOB IPAHYIOMETPUICCKOTO aHATN3a U TIOCTPO- JIEKIHH.
€HHE XapaKTEPUCTUK KPYIMHOCTU
Hroro no pazneny 0,5 2 19
3. [ToaroroBUTEILHBIE MPOIECCHI 1 3 6 60 OIIK-9
3.1. I'poxouenne. Haznauenue mporecca 1 2 20 |M3y4eHne OCHOB- [1K-4
HOH U JI0NOJIHU- ITK-5
3.2. D dexTuBHOCTH TPOXOUCHHUS, KITaCCU(PUKAIHS U KOHCTPYKIIHH TPO- TeNbHOI IMTepa- MK-12
X0TOB TYpPBI TIO JAHUCITU- T1K-19
TUTHHE, KOHCTICKTA
JICKIIUH.
3amura 1abopa-
3.3. IpoGnenue. Haznauenue nqpobiaeHus, CTeneHb IpoOIeHHs 1 2 20 |U3ydenue OCHOB- | TOPHOI pabOThI
HOH ¥ TOTIOJIHU- KonTtponpHas
3.4. Knaccudukanus 1 KOHCTPYKIIUU IPOOMIIOK JJisi KPYITHOTO, CpeIHe- TenbHOI muTepa-  |pabora
I'0 1 MEJIKOT'O HpO6HeHI/I${ TYpBI IO JUCLU-
3.5. KpymHOCTB, 10 KOTOPO HEOOXOUMO IPOOUTH CHIphE mepes 000- IUIMHE, KOHCIIEKTa
ramenueM. Cxembl IpoOIeHUS JIEKIIHiA.
3.6. U3menbuenne. 3aKOHOMEPHOCTH TIPOIIeCcCa U3METbUCHHUS 1 2 20
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3.7. Knaccudukarus pa3sMonbHOro obopynoBaHus. CxeMbl H3MeTbye-
HUS N3yuenne ocHOB-
3.8. I'mapaBnnyeckas kiaccupukalus U €€ pojb B TEXHOJIOIMUYECKUX HOW U JIOTIOJIHU-
cxemax ¢abpuk. 3aKOHOMEPHOCTU CBOOOAHOIO U CTECHEHHOTO MaJIeHUS TEIILHON JIMTEpa-
gactuil. OCHOBHBIE IPUHIUTIBI KJIACCU(PUKAIINN TYpHI 110 AUCLIU-
3.9. KoHCTpyKIIMH MEXaHUYECKUX KJ1accu(pukaTopoB, 00JIaCTh UX TPH- IUIMHE, KOHCIICKTa
MEHEHUS JEKLHUH.
3.10. KoHCTpyKIIMM U IPUHLIKI JEHCTBUS THIPOLIUKIOHOB
Hroro no pasneny 3 6 60
HToro nmo gfucuunjinHe 11 4 10 89,4 3auer
4. OCcHOBHBIE TTPOIECCHI IV| 8 4 4 50 OIIK-9
4.1. I'paBuTarmoHHoe o0OoTraIieHne MOJIe3HbIX UCKOMaeMBbIX. TeopeTrue- 2 1 2 10 |M3yuenue ocHOB- I1K-4
ckre ocHOBBI. CKOPOCTh MajieHus], KOd(h(OUIIMEHT paBHOIIAACMOCTH HOW W JIOTIOJTHU- IIK-5
4.2. Tlpouecchl TPaBUTAIMOHHOTO OOOTAIlllEHUS: TMPOMBIBKA, OTCAJKa, TeIbHOU JHUTEpa- IIK-12
KOHIIEHTPAIMs Ha CTOJIaX, 0OOTallleHre Ha MUTI03aX M KeI00ax, BUHTO- TYPHI 110 TUCIIH- I1K-19
BBIX Cemaparopax, odorameHne B TSHKEIbIX CYCIEH3HIX IUIMHE, KOHCIEKTa | 3amuTa 1abopa-
4.3. CylmHOCTh MPOLIECCOB, KOHCTPYKTUBHBIE U TEXHOJOTHYECKHE Mapa- JIEKIUH. TOPHOM PabOTHI
METpHI aNmapaToB U MAIIMH, TPAKTUKA UX TPUMEHEHHUSI KonTponsHas
4.4. MarnutHoe oboramienue. TeopeTHYecKne OCHOBBI. MarHWUTHBIC 2 1 2 10 |U3yuenue oCHOB- pabora
CBOICTBA MUHEPAJIOB, MATHUTHBIE TIOJISI CEMapaTOPOB HOW U JOTIOJTHU-
4.5. O6opynoBaHue IJisi MArHUTHOTO 00OTAIICHHsI: CenapaTop s TETBHOM JIuTEepa-
CHJIBHO ¥ CTAOOMarHUTHBIX PYA; CyXH€ U MOKpPbIE MAaTHUTHBIE Cerapa- TYpHI 110 AUCIIU-
TOPBI TUTHHE, KOHCTICKTA
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4.6. Dnextpuyeckoe oboramenne. Gusznyueckre OCHOBBI Ipoliecca, Mo- 1 10  |mekmwmid.
rOTOBKA MaTepualla K 3JeKTpUUYEeCKOH cenapaluu
4.7. Knaccuukanus >eKTPUIECKUX CEMapaTopoB, UX KOHCTPYKTUBHBIC
Y TEXHOJIOI'MYECKHE NTapaMeTphl
4.8. CrienmalibHbIe METO/IBI OATOTOBKU M 000TaIEHUS Py 1 1 10
4.9. Pynopazbopka: oboramieHue 1mo TpeHuto, hopme, MBeTy, Gororpa-
BUTALMSL; OOXKUT pyJ; M30UpaTeabHoe IpobieHne, U3MeIbYeHUe, XUMU-
yeckoe o0oraiieHne
4.10. ®dnotaumonHoe oboramenue. Teoperndyeckre ocHOBbI. KuHeTnka 2 1 10
N3ydenune ocHOB-
baoraryn Z
HOM U JIOTIOJIHU-
4.11. ®noTauMoOHHbBIE PeareHThl, UX KiIaccu(uKalus, Ha3HAaYeHUEe U Me- .
¢ TEJILHOM JUTEpa-
XaHU3M JIeHCTBUS KonTtponbHas
4.12. @ TYDRUTO HCHH- abota
.12. droTanMoHHbIe MAIIMHBL, UX KJIacCU(UKALUSA, KOHCTPYKIIHS IIHHe, KOHCIIEKTa p
JIEKIIHM.
4.13. IlpakTiKa NPUMEHEHUS MALINH Pa3IMYHBIX THUIOB (MEXaHUYECKHE,
ITHEBMOMEXaHWYECKHUE, KOJIOHHbIE U Jp.). CXeMbI M PEXKUMBI (IIOTAIINH
Hroro no pazneny V| 8 4 4 50
5. O0e3BOKMBaHUE U ONPOOOBAHUE v| 1 1 15 |M3yueHue ocHOB- OIIK-9
5.1. OOGe3BoxkuBanue. Ha3naueHue omepanuii 00€3BOKUBAaHUS U HUX HOH U JIOIIOJIHH- I1K-4
KJaccuukanus TEeJILHOM JuTepa- Kontponsnas |I1K-5
5.3. OnpoGoBaHre U KOHTPOJIb HAa 000TaTUTENBHBIX (adpukax. Tumsl u TYpBI TIO JTUCIIH- pabora IK-12
Ha3zHavyeHHue Mpoo IIJINHE, KOHCIIEKTa I1K-19
JIEKITHAH.
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Hroro no pasgeny 1 1 15
6. O0mue cBegeHus 00 000raTUTEILHO-TEXHOIOTHYECKON CUCTEME v 1 1 10,5 OIIK-9
N3ydenune ocHOB- I1K-4
6.1. TexHonornuecKkrue cXeMbl: KaYeCTBEHHbIE, BOJHO-IINIAMOBBIC U CX€- Hoft 1 IOHOIHE- [1IK-5
MBI IIEU anmnapaToB TebHOf MHTEpa- I1K-12
6.2. YmpaBieHue KaueCTBOM IOJIE3HBIX MCKOMAEMbIX NMPU UX T00bIUE, TyPHI 10 THCITH- KonTponbHas |[JK-19
yCpEIHEHNE MUHEPAIBHOIO ChIPbs B TOPHOM II€X€ U Ha 000raTUTEIbHON THHE. KOHCHEKTa pabora
b
(babpuxe JIEKLUH.
6.3. Texnomorusi oboraimeHus: pyJ YepHbIX, [IBETHBIX U PEIKUX MeTall-
noB. TpeOoBaHUS K Ka4eCTBY KOHIIEHTPATOB H CHIPbS.
HTroro no pasneny 1 1 10,5
HToro nmo gucuunjinHe IvVv| 10 6 4 75,5 IK3aMeH
HUTOTO 14 16 4 | 164,9 3auer, Jx3aMeH
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5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

B npouecce npenonaBanus quctumianHbl «O0oramieHue 1nojie3HbIX HCKOMAEMBIX» MpHUMe-
HSIOTCSI pa3IMYHbIE BHJII 00Pa30BaTEIbHBIX TEXHOIOTUH.

JleKIIMOHHBIA MaTepual 3akpemisieTcss B XoAe JabopaTOpHbIX paboT, Ha KOTOPBIX
BBIIOJHAIOTCS TPYNIIOBBIE WM WHAUBUAYAJIbHbIE 3aJaHusl 0 IpoijeHHo Teme. llpu
IPOBEIEHUN Ja0OpaTOPHBIX 3aHATUH MCIIOJIB3YETCS METOJ KOHTEKCTHOro OO0yd4eHus,
KOTOPBIH II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISIBJICHMSI CBA3EH MEX1Yy KOHKPETHBIM
3HAHHUEM U €T0 IPUMEHEHUEM.

[lepenaya HEOOXOMUMBIX TEOPETHUECKUMX 3HAHMH U  (OPMHPOBAHHE OCHOBHBIX
IPEJCTaBICHUHN IO KypCy IPOMCXOIUT € UCIIOJIb30BAaHUEM MYJIbTUMEIUHHOT0 000py10BaHHUS.

1. TpaguuuoHnHble 00pa3oBaTe/bHbIE TEXHOJOIMH OPUEHTUPYIOTCS Ha OpPraHU3aLUIO
00pa30BaTeILHOrO MpoIlecca, MPEANOoIarallyo NpsAMY0 TPAaHCIALUIO 3HAaHUH OT Mpernoja-
BaTelNs K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSACHUTEIbHO-WILIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTY/I€HTa HOCUT B TaKUX YCJIOBHUSX, KaK MpaBHIIO,
PENpPONYKTUBHBIN XapakTep.

DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:

WupopmarninoHHast JeKIHs — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepuasa B JAUCLUIUIMHAP-
HOM JIOTHKE, OCYLIECTBISIEMOE IPEUMYILIECTBEHHO BEepOaIbHBIMU CPEACTBAMU (MOHOJIOT IIpe-
TIOJIaBATEIIS ).

Cemunap — Gecena npenojaBaressi U CTYACHTOB, 00CYKIEHHUE 3apaHee MOArOTOBICHHBIX
COOO0ILIEHUH IO KaX/10MY BOIIPOCY IJIaHA 3aHATHUS C €IMHBIM JJISl BCEX IIEPEYHEM PEKOMEHIY-
eMOoii 00s13aTeNIbHON U IOTIOJIHUTEIBHOM JIUTepaTyphbl.

[TpakTHueckoe 3aHATHE, MOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH WU HaBBIKOB IIO
IIPEUI0KEHHOMY AJITOPUTMY.

2. TexHoJsiornu npod/1eMHOro 00y4eHHsl — opraHu3anus o0pa30BaTEILHOTO IMPOLECcCa,
KOTOpasl IpeAroiaraeT MOCTAaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/aHUE y4eOHBIX MpoOiIeM-
HBIX CUTYalUi 7151 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIIbHOM 1€ATEIbHOCTH CTYAECHTOB.

®opMBbI Y4COHBIX 3aHATHH C HCIOJIB30BAHMEM TEXHOJIOTHH NP00JeMHOr0 00y4eHHs:

[TpoGiieMHas JieKuMs — U3JI0KEHUE MaTepuana, Mpeanosarampllee MocTaHOBKY MpooOieM-
HBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBELICHHME Pa3JIMYHBIX HAY4HBIX MOAXOJ0B, aBTOPCKUE
KOMMEHTapUH, CBA3aHHbBIE C PA3IMYHBIMU MOJIEISIMU MHTEPIPETALMU U3y4aeMoOro marepua-
na.

[TpakTnueckoe 3aHsATHE B (pOpME MpPaKTHUKyMa — OpraHu3anus yueOHOW paboThl, HalpaB-
JIeHHasl Ha pellleHNe KOMIUIEKCHON yueOHO-T03HaBaTeIbHON 3a/1aui, TpeOyIole oT cTy 1eH-
Ta MPUMEHEHUs KaK Hay4HO-TEOPETUYECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

[TpakTHyeckoe 3aHATHE Ha OCHOBE Kelc-MeTo/a — 00yuyeHHe B KOHTEKCTE MOJAEIHPYEMOi
CUTYaIIH, BOCIIPOU3BOIAIICH peaibHbIC YCIOBUS HAYYHOH, MTPOU3BOJICTBEHHOM, OOIIECTBEH-
HOU paearenbHOCcTH. OOyyaromuecs: TOJKHBI POAHAIN3UPOBATh CUTYALUIO, pa3o0paThes B
CyTH HpoOJieM, MPEAIOKUTh BO3MOXHBIE pelIeHHs U BBIOpaTh sydiee U3 Hux. Kelcel 6a3u-
PYIOTCS Ha peallbHOM (PaKTHUECKOM MaTepHasie WiH ke MPUOINKEHbI K peabHON CUTYallHH.

3. rpoBble TEXHOJIOTHM — OpraHu3aus 00pa30BaTEILHOTO IMpOIecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMHM MOJEIIEN IOBEIEHUS B PaMKaX MPEI0KEHHBIX CLIEHAPHBIX YCIOBUU.

DopMbl Y4eOHBIX 3aHATHI € HCI0JIb30BAHMEM UTPOBbIX TEXHOJIOTHIA:

VYuebHas urpa — popma Bocco3jaHus MPEIMETHOTO M COLMATIBHOTO COJIepKaHus Oyaymieit
npodeccuoHaNBbHOM IEATENIbHOCTH CIIEUAINCTa, MOJICTUPOBAHUS TAKUX CUCTEM OTHOUICHHH,
KOTOpBIE XapaKTEePHBI I ATOU AESITEIbHOCTH KaK LIE€JI0TO.

JlenoBas urpa — MoJIeIMpOBaHUE PA3IMYHbBIX CUTYyallHi, CBS3aHHBIX C BBIPAOOTKON U MpH-
HSTHEM COBMECTHBIX DPEIICHUH, 00CYKJAEHHEM BOIPOCOB B PEXKHUME «MO3TOBOTO IITypMay,
PEKOHCTPYKIIMEH (PYHKIIMOHAIBHOIO B3aUMOACHCTBHSI B KOJUIEKTHBE U T.II.

Poneast urpa — uMuTanus WM peKOHCTPYKLHS MOJEIEH POJIEBOro MOBEACHUS B IIPEAIIO-
KCHHBIX CLICHAPHBIX YCIOBUSX.



4. TexHOJIOTUH TPOEKTHOr0 00y4YeHHs — OpraHu3anms 00pa3oBaTENLHOTO Ipolecca B
COOTBETCTBUHU C QJITOPUTMOM MO3TAMHOTO PEIICHUs MPOOJIEMHOM 3a/1ay WM BBIOJHEHUS
yueOHoro 3amanus. [IpoekT mpeamosgaraeT COBMECTHYIO Y4eOHO-TIO3HABATEIBHYIO JIESATEIb-
HOCTb I'PYIIIBI CTY/IEHTOB, HAIIPABJICHHYIO HA BBIPAOOTKY KOHIEMHIINH, YCTAaHOBJICHHUE 1IeJIeH 1
3a1a4, (OPMYIIMPOBKY OKHJIAEMBIX PE3YJIbTaTOB, OMPEICICHUE MPUHIIUIIOB U METOINK pe-
HICHUsI TIOCTaBJICHHBIX 3aJlay, IJIAHUPOBAaHUE XO/Aa pabOThl, MOUCK JAOCTYNHBIX U ONTHMAllb-
HBIX PECypCOB, MO3TAMHYIO PEATH3AINIO IUIaHa PabOThI, MPE3CHTAIUIO PE3YIbTaTOB Pa0OTHI,
UX OCMBICIICHHE U PEQIIKCHIO.

OCHOBHBIE THIIBI IPOEKTOB:

HccnenoBatenbCkuii MPOEKT — CTPYKTypa NpubmmkeHa K GopMary HAy4HOTO HCCIeI0Ba-
HUS (JI0KA3aTeNbCTBO aKTyalbHOCTH TEMBI, OMPEICICHHE HAy4YHOU MPOOJIeMbl, MpeaMeTa U
o0BbeKTa HCClIeoBaHMs, IeJied W 3a/ady, METOAOB, WCTOYHUKOB, BBIABM)KEHHE THIIOTE3bI,
000011eHNE Pe3yabTaTOB, BEIBOJIBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuil mpoeKkT, Kak MPaBUJIO, HE UMEET AETaIbHO MPOPAOOTAaHHON CTPYKTYpHI; yuel-
HO-TTO3HABATEJIbHAS JICATEIBHOCTh CTYJCHTOB OCYIIECTBISIETCS B paMKaxX paMOYHOTrO 3aja-
HUSl, TIOJYUHSSICh JIOTUKE U MHTEpecaM y4aCTHHUKOB MPOEKTA, )KaHPY KOHEYHOI'O pe3ysibTara
(razera, puiibM, Mpa3aHUK, U3JAHUE, DIKCKYPCHUS U T.I1.).

HudopMalinoHHBINA MPOEKT — y4eOHO-TI03HABATEIbHAS JEATEIBHOCTD C SIPKO BBIPAXKEHHON
IBPUCTUYECKON HANPABICHHOCTHIO (TIOMCK, OTOOP M CHCTEMAaTH3aIusl HHOOPMAIIMHA O KaKOM-
TO O0BEKTE, O3HAKOMJICHHE YYAaCTHHKOB MpPOEKTa ¢ 3ToW uHpopmanueid, ee aHaiu3 U 0000-
HICHHE IS TTPE3SHTAINH 00Jiee IMUPOKON ayTUTOPHUH ).

5. HTepakTHUBHbIE TEXHOJOTHH — OPraHU3alMsg 00pa30BaATEIBLHOrO MpOIEcca, KOTOpast
MpeIoJiaracT akKTHBHOE U HEJIMHEWHOE B3aWMOJICHCTBHE BCEX YYAaCTHHKOB, IOCTIIKEHUE HA
9TOM OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa3oBaTebHOrO pe3ynbrata. Hapsany co cre-
[UATH3UPOBAHHBIMHA TEXHOJIOTUSMH TAKOTO POJa MPUHIIMIT WHTSPAKTUBHOCTH IPOCIICKHBA-
eTcsi B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH. HTepaKTUBHOCTH MOJ-
pasyMeBaeT CyObeKT-CyOBhEeKTHBIE OTHOIICHHS B XOje 00pa3oBaTeNbHOTO Mpolecca U, Kak
ciencTeue, GopMUpOBaHUE caMOpa3BUBaIOIIEHCS HHGOPMAITMOHHO-PECYPCHOM CpeIbl.

@DopMbl Yy4eOHBIX 3aHATHI C MCMOJb30BAHHEM CHENHATU3NPOBAHHBIX UHTEPAKTHB-
HBIX TEXHOJIOTHM:

Jlextust «0OpaTHOM CBSI3M» — JIEKIUS—TIPOBOKAIUS (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3a-
TUTAHUPOBAHHBIMU OLIuOKaMHu), nexuus-oecena, JEKIHUS-AUCKYCCHUS, JIEKITUS-
MpecCKOH(pEepeHIIns.

CeMuHap-TUCKYCCHS — KOJJIEKTUBHOE 00CYKIEHUE KaKOT0-THO0 CIIOPHOTO BOIIPOCa, MPO-
0JIeMbI, BBISIBJICHHEC MHEHUH B TPYIITe (MEXKXTPYITIOBON JUAJIOT, JUCKYCCHUS KaK CITOP-THAJIOT).

6. UHdopmManinoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHble TEXHOJOIHN — OpPraHu-
3ammsi 00pa30BaTENBPHOTO TIPOIECca, OCHOBAaHHAS Ha TMPUMEHEHUH CIICIHATH3UPOBAHHBIX
MPOTPaMMHBIX CPeJl M TEXHUYECKHUX CPEICTB paboThl ¢ MH(OpMAaLIUEH.

®dopmbl  y4EOHBIX 3aHATHH C WCIIONIB30BAHWEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexnus-Bu3yan3anus — W3JI0KCHHUE COJICP)KAHUS CONPOBOXKIASTCS Tpe3eHTamen (me-
MOHCTpAaIel y4eOHbIX MaTepUajoB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WUTIOCTPATHBHBIX, TPaUUECKUX, ayIH0- U BHICOMATCPHAIIOB).

6 YueOHO-MeTOAMYeCKOEe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCst

[To mucnunnuue «O6oraiieHne Mojae3HbIX HCKOMAaeMbIX» MPEeAyCMOTpeHa aylAuTOpHas U
BHEAYJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

CamocTtodaTenbHas paboTa CTyIEHTOB MOCTPOEHAa TaKuM 00pa3oMm, YTo B mpoiiecce padbo-Thl
CTYACHTBHI 3aKPEIUISIIOT 3HAHMSI, TOJIyYEHHbIE B MTPOIIECCE TEOPETUYECKOT0 00yUeHUs, TEM ca-
MBIM (POPMHPYIOT pOEeCCHOHATbHBIE YMEHUS U HABBIKH.

B mpouecce m3ydeHus NUCLMIUIMHBI OCYLIECTBIISETCS TEKYLIUH U MEPUOJUYECKUM KOH-
TPOJIb 3a pe3ylbTaTaMH OCBOCHHUs Yy4eOHOro kKypca. Tekymuil KOHTPOJIb OCYHIECTBISETCS
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HETOCPEICTBEHHO B MPOIIECCE YCBOCHUS, 3aKPEIUICHUS, 0000IIEHHS M CUCTEMaTU3alliK 3Ha-
HHI, YMEHU, BIIaJICHHs HAaBBIKAMHU U TI03BOJISIET ONEPATHBHO JTUATHOCTHPOBATH U KOPPEKTH-
poBaTb, COBCPIICHCTBOBATL 3HAHUSA, YMCHUA U BJIAACHUC HABBIKAMU CTYICHTOB, oOecrieunBa-
€T CTUMYJHMPOBAHUE M MOTHBAIMIO UX JCSATEIPHOCTH HA KaKAOM 3aHATHU. Tekymuil KoH-
TPOJIb OCYIIECTBIIETCS B (hOPME YCTHOTO orpoca (codeceoBanHus).

[leproauyeckuii KOHTPOIb 1IEJb KOTOPOro 00OOIIeHWEe W CUCTEeMaTH3alus 3HAHUH, Mpo-
Bepka 3(P(HEKTUBHOCTH YCBOCHHS CTYICHTaMH OIPEICICHHOTO, JIOTUYECKH 3aBEPLICHHOTO
cojiepKaHHs y4eOHOro MaTepuala OCYIIECTBIISICTCS B (pOpMe 3alIUThl JJA0OPATOPHBIX, KOH-
TPOJIBHBIX padoT.

OLieHOYHbBIE CPEACTBA /JIs MPOBEACHUS TEKYIICH aTTecTaluu

Tecmut Ona camonposepku:
Bapuanm Ne 1.

1. Yro Ha3bIBaeTCs 00OrameHneM moje3HbIX HCKOMaeMbIX?

1. D10 npoueccsl XUMUYECKOTO pa3AeiIeHUs MUHEPAJIOB.

2. DTO TpoIecChl MEXaHWYECKOTO pa3ielieHuss MUHEPaJIoB 0e3 M3MEHEHUS] XMMUYECKOTO
COCTaBa ChIPhS.

3. DTO OKMCINTEIFHO-BOCCTAHOBUTEIILHBIEC MPOLECCHl 32 CUET YaCTHYHOTO WIIM IOJIHOTO
Hepexo/a IEKTPOHOB OT OJTHUX ATOMOB K JIPYTUM.

4. D10 mpouecch U3MEHEHHUS CTPYKTYPbI, MUHEPAIBHOTO, @ HHOTJAa U XHMUYECKOTO COCTa-
Ba FOPHBIX MOPOJI B 3€MHOM KOpe.

2. KoHnenTparom Ha3bpIBaeTcs ...

1. npoxyKT, B KOTOPOM MaccoBas /10Jis [10JI€3HOT0 KOMIIOHEHTA 3HAYUTEIbHO BBILIE, YEM B
HUCXOJHOM PYIE;

2. MPOJYKT, B KOTOPOM MaccoBasi J0JI MOJIE3HOI0 KOMIIOHEHTa HMXE, YeM B UCXOJIHOU
pyxze;

3. MPOAYKT, B KOTOPOM MaccoBasi JJOJIsl MOJE3HOI0 KOMIIOHEHTA BbIIIE, YEM B MCXOJHOU
pyZe, HO HU)KEe, UeM B KOHIIEHTpATE;

4. IPOAYKT, B KOTOPBIM BBIAENSAETCA OOJbINAs YacTh MUHEPAIOB BMEIIAIONIEH MOPOJIBI U
BpPEIHBIX ITPUMECEH.

3. CxeMa Henu annapaTroB NOKa3bIBaeT...

1. mepeyeHp W TOCIIEOBATEILHOCTh TEXHOJIOTMYECKHX TPOIECCOB U OMEpaIiii, KOTOPHIM
MOJIBEPraeTcs MOoJIe3HOe HCKOMaeMoe;

2. KOTMYECTBEHHBIE MTOKA3aTeIN 000TaICHNUS ISl KaXKJJOW OTIepalliil ¥ IPOIYKTa,

3. KOJIMYECTBO BOJIbI, 00aBIIsiEMOE B OIIpeIe/ICHHbIE ONEPAIlUH U TIPOTYKThI O0OTallleHH S

4. MyTH CIIEIOBAaHUS MOJE3HOTO HMCKOMAeMOTO W TMPOIYKTOB OOOTAIIEHUS C YCIOBHBIM
n300pakeHue anmnaparos.

4. CTteneHb KOHLEHTPALMHU OKA3bIBAET:

1. Bo ckonbKko pa3 Macca KOHLIEHTpaTa MEHbILIE MACChI ChIPbsl, U3 KOTOPOT'O OH MOJIYYEH,;

2. Bo ckompko pa3 maccoBas JI0Jisi KOMIIOHEHTa B KOHIIEHTpaTe OOJIbIIE MacCOBOM 0NN
ATOr0 KOMITIOHEHTA B UCXOHOM py/e;
. Kakast mo:st ieHHOTO KOMITOHEHTA Mepennia B XBOCTHI;
. CreneHp mpUOIMKEHUS PEATBHOTO Mpoliecca 000TraleH sl K HJI€aIbHOMY.
. UTo moka3bIBaeT BbIMYKJIAS XapPAKTEPUCTHKA KPYMHOCTH MO Mocy?
. B mpobe npeobagatoT KpynHele 3epHa.
. B mpo6e npeobianaroT Menkue 3epHa.
. B mpobe paBHOMEpHO pacrpeeseHbl KPYIHbIE U MEJIKHE 3epHa.
. B mpo6e npeobiraaroT mamsl.

6. KakoBo Ha3HaueHHe oNnepanuy INpeIBAPUTELHOI0 I'POXOYEHHS] B CXeMax pyaAo-
MOATOTOBKH?

1. JIns KOHTPOJISt KPYIMHOCTH JPOOIEHOTO MPOIYKTA.

A OWONPFPOR_W
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2. J171s1 mosrydeHust TOBapHOTO POAYKTA 3aJaHHON KPYITHOCTH.

3. I pa3aeneHus 4acTull, UMEIOIINX pa3Iudusi B TBEPAOCTH WK (HopMe KyCKOB.

4.]1ns1 oTENEHMs TOTOBOTO 110 KPYIHOCTH IPOAYKTAa OT UCXOJHOTO MaTepuasia, ocTyra-
IOIIET0 Ha JIpoOIieHue.

7. 11 rpoXo4YeHHs1 KPYNNHOKYCKOBOI0 MaTepHaJia NMPeUMYIIeCTBEHHO HCIOJIb3YI0T-
csl...

1. KOJIOCHUKOBBIE PELLETKH.

2. TUCTOBBIE pPelIETa.

3. IPOBOJIOYHBIE CETKH.

4. TyroBbIE CUTA.

8. IIpu kakoM yc10BHH 3(pPeKTUBHOCTH I'POXOYECHHSI PABHA HYJIIO?

1. ConmeprkaHue OoTceBaeMOro Kjacca KPYIMHOCTH B MCXOJHOI pyJlie paBHO COJEP>KaHUIO
OTCEBAEMOT0 KJIacca B HaJPEIIETHOM IIPOJYKTE.

2. CopepxaHue OTCEBAEMOro Kilacca KPyMHOCTH B Ha/IPEIIETHOM MPOIYKTE PaBHO HYIIIO.

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

4. ConeprxaHue OTCEBAEMOr0 KJlacca KPYIMHOCTH B HaApenieTHOM npoaykre paBao 100%.

9. B yeM cymiHOCTH mpouecca ApooJieHus?

1. Paznenenue ChIlydynx MaTepHalioB Ha KJIACCHI KPYITHOCTH.

2. Paznenenne moyie3HBIX MCKOMAEMbIX MOJ| JICHCTBHEM BHEIIHUX CHII, TIPEOI0JICBAIOIINX
BHYTPEHHUE CHUJIbI CLUETIJICHHUS MKy YacTULIAMHU.

3. OTnenenue OCHOBHOWM MacChl BMEUIAIOIIEH MTOPOABI OT UCXOAHON PYyAbl Mepel TOHKUM
U3METbYCHHUEM.

4. Jlo3upoBaHHME M CMEIIMBAHHUE PA3JIUYHBIX 110 KAYECTBY MOJIE3HBIX UCKOMAEMBIX IS M10-
BBIIICHUS OJTHOPOJAHOCTH Ka4eCTBEHHOTO COCTaBa Py/I.

10. Yrto noka3bIBaeT creneHb ApodaeHus?

1. Bo ckonbKo pa3 pa3mMep OTBEPCTUH MPEIbIIyIIEro cuTa O0bliie pa3Mepa OTBEPCTUH MO-
CJIEIYIOIIErO CUTA B CTAHIaPTHOM Habope CUT.

2. Bo ckosibko pa3 KpynmHOCTh JpoOJIeHOro NpoayKTa OoJible pa3Mepa pa3rpy304HOH Iie-
JU APOOMIIKH.

3. Bo ckonbko pa3 KpynmHOCTb KYCKOB JPOOJIEHOT0 MPOAYKTa MEHbIIE KPYITHOCTH KYCKOB,
MOCTYMNAIOIINX Ha IpoOJIeHHUE.

4. Bo CKOJBKO pa3 KPYMHOCTh KYCKOB JIpOOJIEHOTO MPOJIyKTa OO0JIbIIe KPYIMHOCTH KYCKOB,
MOCTYMNAIOIINX Ha IpoOJIeHHUE.

11. B MetbHMIIaX caMOU3MeJIbYCHHUS M3MeJIbYalolieil cpeaoil ABJIAIOTC:

1. cranbHBIE CTEPKHU.

2. CTallbHbIE WU YyTYHHBIE IIAPHI.

3. pyaHas «rajs».

4. KpyTHbIE KYCKHU PY/bIL.

12. Kakoii u3 nepe4ucjaeHHbIX NMPOIECcCOB He OTHOCUTCS K IPABUTALMOHHOMY METO1Y
oboramenus?

1. orcanka

2. KOHIIEHTpAIUs Ha CTOJIAX.

3.000ranieHue B TSHKEIBIX CYCIICH3HSIX.

4. oborarieHue 1o TPEeHHIO.

13. O0JsacTh NpUMEHEHH KOHLIEHTPALMOHHBIX CTOJIOB.

1. Tns oboraiieHus: 3010TOCOAEPKAIUX ITECKOB U TOHKO M3MEIbUEHHBIX Pyl PEAKHX Me-
TAJJIOB KPYITHOCTBIO MEHEE 3 MM.

2. JInst oborarenus yriei kpynHoctbio 250-0,5 mm.

3. i oborameHus py1 YepHbIX METAIIOB KpymHOCTRIO 50-0,2 MM.

4. 1na oboraiieHus cynbGUAHBIX Py [IBETHBIX METAJIOB.

14. CymHocTh npouecca neHHou gaaoranuu.

1. TuppodubHBIE YaCTUIBI 3aKPETUISIOTCS HAa BO3AYIIHBIX MY3bIPhKAX W BCIUIBIBAIOT HA
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MOBEPXHOCTh, TUAPO(HOOHBIE YACTHIIBI OCTAIOTCS B 00BEME MYIIBIIHL.

2. I'mapodoOHbIE YacTUIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX ITy3bIphKaX M BCIUIBIBAIOT Ha
MOBEPXHOCTh, TUAPO(DUIHHBIC YACTUIBI OCTAOTCS B 00HEME TYJIBITHI.

3. T'mapodoOHbIe M THIPODUITBHBIC YACTHIIBI 3aKPETUISIOTCS Ha BO3IYIIHBIX My3bIPbKaX U
BCIUTBIBAIOT HA TTIOBEPXHOCTb.

4. T'uapodoOHbIe U TUAPODUIBHBIE YaCTHIIBI OCTAIOTCSA B 00BEME MYJIBITHI.

15. OcHOBHBIM (PM3UYECKHM CBOIiCTBOM MHHEPAJIOB, ONpPEAeISIIOIUM BO3MOKHOCTD
MATHUTHOTO 000TaleHNs1, IBJISIETCS:

1. YaenpHas MarHuTHas BOCIIPUUMYHBOCTb.

2. Jlnndnexkrpuyeckas MpOHUIIAeMOCTb.

3. JlromuHecieHus (X0JI0/IHOE CBEUCHHE).

4. TpubosnexkTpuueckuii 3HPexT.

Bapuanm Ne 2.

1. Ilesib10 000raTUTEJBHBIX IPOLECCOB SIBJISIETCH:

1. Bpigenenue MeTauioB M3 XUMHYECKHX COCAMHEHUNW M OTIEICHHE HEeMETaUTHYeCKUX
KOMITIOHCHTOB.

2. OuKcTKa METANIOB OT HEXKENATeNIbHBIX TPHUMECEH.

3. OTeneHue MoJe3HBIX MHHEPAJIOB OT BMEIIAIOICH MOPOIbI M BPEAHBIX IPUMECEH H 1Mo~
Jy4eHHe KOHIIEHTPATOB, MO0 CBOEMY Ka4yeCTBY YJOBIIETBOPSAIOIIUX TPEOOBAHHUSAM MOCIEAYIO-
IUX TIEPEIEIIOB.

4. VI3BneueHue OTAEIbHBIX COCTABISIONIUX TBEPJOr0 MaTepuaia ¢ MOMOIIbIO PACTBOPUTE-
TSl

2. lleHHBIM KOMIIOHEHTOM HAa3bIBAETCH:

1. CxomuieHne 1mojae3HbIX UCKOTIAeMBIX B 36MHOM KoOpe.

2. DIIeMEeHT WM IPUPOHBIM MUHEpAI, C EeNbI0 MOJIyYeHHs] KOTOPOro J0OBIBAETCS MOJe3-
HOE MCKOIIaeMoe.

3. IlpupomHoe XMMHYECKOe COEAMHEHHE, oOpasyolieecss NpU Pa3TUYHBIX (UZUKO-
XUMHYCCKUX ITponeccax, MpOTCKAIUX B FJ'IY6I/IHaX M Ha ITOBEPXHOCTHU 3EMIIN.

4. D1eMeHTB! WM PUPOIHBIE MUHEPAJIbl, KOTOPBIE YXY/IIAIOT KAaYeCTBO KOHIIEHTPATOB.

3. O dekTUBHOCTH 000TALIEHUS] XAPAKTEPHU3YeT...

1. mosnHOTY OTHENEeHUsT METTKOTO MaTepualia OT KPyIHOTO.

2. H3BJICYCHUC I'PAaHUYHOI0 KjlacCa KPYITHOCTH B CJIMB WJIM B IICCKU.

3. 10JI10 IEHHOTO KOMITOHEHTA, epPeIIe/IIero B KOHIEHTPAT U3 UCXOIHOU Py/bI.

4. ctenieHb NPUOJIMKEHHS pEAIbHOTO TIpoliecca 00oraieHus K uaeaabHOMY.

4. BoaHo-11aMoBasi cxeMa NOKa3bIBaeT:

1. Ilytu crnenoBaHUsl TOJE3HOTO HMCKONAEMOTO M TPOJYKTOB OOOTAICHUS C YCIOBHBIM
n300pa’keHHEM anmaparos.

2. IlepeueHp U MOCIENOBATEILHOCTh TEXHOJIOTHYECKUX TPOIIECCOB U OTEPAINU, KOTOPHIM
MOJIBEPraeTcs MOJIe3HOE HCKOMaeMoe.

3. KonmmuecTBeHHBIE MTOKa3aTeN 000TAICHHUS ISl KaKI0W OTepalui H IPOITYKTOB.

4. Konn4ecTBO BOJIbI, J00aBIsiEeMOE B OTACIbHBIE ONEpaIlH U IPOTYKTHI.

5. Kakas u3 nmepeInCJICHHbIX onepaunifl HE€ OTHOCHUTCH K MOATOTOBUTEC/IBHBLIM IpoUeC-
cam oboramenusi?

1. IpoGnenue.

2. I'poxouenmue.

3. Ycpennenwue.

4. O4nCTKa CTOYHBIX BOJI.

6. Uro moka3piBaeT TOYKA NMepeceyeHusi CyMMAPHOil XapaKTEPUCTHKHU «II0 ILTIOCY» €
ocb10 abcuuce?

1. Pa3mep MakcuMaabHOTO KyCKa B IMpooe.

2. Pazmep MUHUMAJIBHOTO KYCKa B Mpooe.
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3. CpenHemMeaHHbIN pa3mep.

4. CpenHuii TuaMeTp Kycka.

7. 10CTOMHCTBOM IITAMIIOBAHHBIX (JINCTOBBIX) pPelleT SIBJISIeTCH:

1. ITpo1oKUTENBHBIN CPOK CITY>KOBI M ITOCTOSTHHBIN pa3Mep OTBEPCTHUH.
2. bonbIas TIOMAab «GKUBOTO CEUCHUS.

3. Manas miomaab «KMBOTO CEUSHUS.

4. BeICTpBIil U3HOC, PA3PbIB U CMELIEHUE ITPOBOJIOYEK.

8. ®opmyaa nis pacyera 3¢ PeKTUBHOCTH IPOXOYEHHS:

1. E=¢ec — Y«
2. E= }/k(ﬂ_a) :
;‘M(/az, ~a)
__(B-a)a-0)
a(100-a)p-6)’
4 =g
o

Haop.

9. Yem ompenesieTcsi IJ1aBHbIM 00pa30M KOHeYHasi KPYNHOCTH AP00JIEHOT0 POy K-
Ta?

1. Pa3zmMepoM BKpaIIEHHOCTH 3€PEH MOJIE3HBIX MUHEPAJIOB.

2. Kpernoctbio pybl.

3. MaccoBoii j101eii IEHHOTO KOMITOHEHTA B PY/IE.

4. KpyIIHOCTBIO HCXOJJHOM PY/IbL.

10. Kakum 00pa3oM npoucxoauT npouecc Apod/jieHnsi B KOHYCHbIX Apo0uJKax?

1. 3a cyetr AMHAMUYECKOTO BO3ACHCTBUS POTOPA.

2. 3a cueT pa3gaBIUBaHMS MEXIY TBYMS TUTUTAMH.

3. 3a cueT 3KCLUEHTPUYHOTO JIBUKEHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaTbIBaHUS 3yObSIMHU U paCcKaJIbIBaHUS 10 TpeOYyeMOi KpyITHOCTH.

11. ITonsiTHe 0 TUAPABINYECKON KIACCHPUKAMH.

1. IIpouecc pazneneHus cMecu MUHEPAJIbHBIX 3€pEH Ha KJacChl KPYMMHOCTH MO CKOPOCTAM
OCaXJECHUs B BOJHOM CpeIE.

2. IIpornecc pazneneHus: CMec MUHEPAJIbHBIX 3€pPEeH Ha KJIACCHI KPYITHOCTH IO CKOPOCTSIM
OCaXJCHUs B BO3YILIHOU Cpele.

3. Ipormecc pasneneHus cMECM MHUHEPAJBHBIX 3€PEH Ha KJIACCHI KPYIMHOCTH MPH ITOMOIIN
IIPOCEUBAIOLINX TOBEPXHOCTEN.

4. Tlpouecc pa3fesieHns CMECH MUHEPAJIbHBIX 3€pEeH MO MIIOTHOCTH B BOAHOM cpefie, Myib-
CUPYIOLIEH OTHOCHUTENBHO PA3AEIAEMON CMECH B BEPTUKAIILHOM HalpaBICHUH.

12. IIpouecc pa3aesieHUs: YACTHIL B TSKeJbIX cpeax (CycneH3HusX) NPOUCXOAUT:

1. TTo mIOTHOCTH YaCTHLL.

2. 1o CKOpOCTSIM MaJICHHsT YaCTHI] B CPEIe.

3. Ilo kpynHOCTH YacTu.

4. TTo dbopme vactuir.

13. I''1aBHBIM JOCTOMHCTBOM (DJIOTALIMOHHOIO METO/1a 000TaAlllCHUSl ABJISICTCS:

1. Huskuii pacxo/ 3JIeKTPOIHEPTUH.

2. IIpocToTa mpou3BOJICTBEHHOTO KOMILIEKCA.

3. OTHOCHTENbHAS JACTICBU3HA MTOTyYCHHUS KOHIICHTPATOB.

4. YHUBEPCAIbHOCTh, BO3MOXKHOCTh pa3/iefieHHsI TF0ObIX MUHEPATIbHBIX KOMIUIEKCOB.

14. B xakux noJsix NpoMcXoAUT MATHUTHAS cenapanus?

1. B anekTpudecKux mossix.

2. B HEOTHOPOTHBIX MArHUTHBIX TOJISIX.

3. B 01HOPOHBIX MAarHUTHBIX MOJISIX.

4. B 311eKTpOMarHUTHBIX MOJIAX.
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15. O6sacTh NpUMeHEeHHs YJIeKTPHYECKOH cenapanmum:

1. OGorarmeHue pya YepHBIX METAIIJIOB.

2. O0oraieHne TEXHOJIOTUYECKOTO ChIPhsl ¢ HU3KOW MacCOBOM J0JIel IEHHBIX KOMIIOHEH-
TOB.

3. JloBo/iKa HEKOHJUIIMOHHBIX KOHLIEHTPATOB PYJ PEAKUX METAIJIOB, KEPAMUYECKOIO Chl-
pbs, CIIIOJ, AIMA30B.

4. O0oraiieHre Bcex TUIIOB MUHEPAIbHOIO ChIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepe4ncjieHHbIX M0JIe3HbIX HCKOIMAEeMbIX He MOJABEePraercs 00oramenuio?

1. Heds.

2. XKene3ucrble KBapLUTHI.

3. bokcuTsl.

4. Anmassl.

2. XBOoCTaMH Ha3bIBAETCH:

1. ITpoaykT, B KOTOPOM MaccoBasi J0Jsl IEHHOTO KOMIIOHEHTA BhIIIE, YeM B UCXOJHOM py-
JIe, HO HIDKE 4eM TpeOyemasi B KOHILIEHTpaTe.

2. IlponyKT, B KOTOPOM MaccoBasi J10Jisl IIEHHOTO KOMIIOHEHTa 3HAYUTEJIbHO BBIIIE, YEM B
HCXOIHOM pyae.

3. IlponykT, B KOTOpPBII BblAEIsAETCS OONblLIas yacTh BMEINAOUIEH MOPOJbl U HE3HAYH-
TeJbHAsl YaCTh LIEHHOT'O KOMIIOHEHTA.

4. ITpoayKT, mOCTyHarouuii B itoOyI0 Onepamuio 00oraeHus U B JII00Y0 MalluHYy.

3. Kakoii U3 nepeymciieHHBIX NPOLECCOB He OTHOCUTCH K COOCTBEHHO 000raTHTe/Ib-
HbIM?

1. MaruuTHas cenaparusi.

2. DneKTpuyecKas cenapamusi.

3. PagnomMerpuueckas cenapanus.

4. Arnomeparusi.

4. CUTOBBIM aHAJIM30M HA3bIBAETCS:

1. I3mepeHue KpyIHBIX KYCKOB 110 TPEM B3aUMHO MEPIEHANKYISIPHBIM HalpaBIECHUSIM.

2. Paznenenue marepuaina o CKOPOCTH TA€HHS YaCTHI] Pa3IUIHON KPYITHOCTH B BOJIHOM
cpexe.

3. M3Mepenune 4acThIl O] MEKPOCKOIIOM M KiaccH(UKAlUs MX Ha TPYIIBI B Y3KUX TIpa-
HUILaX ONPEICIEHHBIX Pa3MEPOB.

4. PacceB npoObl MaTepuaja Ha HECKOJIBKHX CUTaX C Pa3JIMYHBIMU CTaHJAPTHBIMH pa3Mme-
paMu OTBEPCTUH 3a/1aHHOT'O MOJYJISL.

5. Kakoro Ha3zHayeHue onepanyu KOHTPOJBLHOIO I'POXOYEHHMS B CXeMaxX pPyd0NOJAro-
TOBKH?

1. JInst KOHTPOJI KPYIMHOCTH JIPOOJIEHOTO MPOAYKTA.

2. J171s1 mosryyeHHst TOBapHOTO POAYKTa 3aJaHHON KPYITHOCTH.

3. lns pa3neneHuss MaTepralia Ha HECKOJBKO KJIACCOB KPYIMHOCTH Tepe]] KOHIIEHTPAIUeH
Ha CTOJIaX.

4. JIns oTAENIeHHs TOTOBOTO MO KPYIMHOCTH MPOJIYKTa OT UCXOAHOTO MaTepHasa, MmocTyma-
IOIIEro Ha IpoOJIeHHE.

6. Kak BimsieT yroJj HakJiOHAa POCEeMBAKOLIeil MOBEPXHOCTH I'POX0OTA HA €ro NPOu3BO-
AUTENbHOCTH U 3(PPEeKTHUBHOCTH I'POXOYCHHUsI?

1. He Bnuser.

2. Yem OoJbIiIe yroy HakjIoHa, TEM BBIIIE TPOU3BOIUTENLHOCTh IPOX0Ta U 3 PEeKTUBHOCTD
TPOXOYEHHUS.

3. Uem Oombllie yroj HaKJIOHA, TEM BBIIIE MPOU3BOIUTENBLHOCTh TPOXOTa U HIKE 3D dek-
TUBHOCTb TPOXOYEHUS.

4. Yem Oosblie yroj HaKJIOHA, TEM MEHbIIE IPOU3BOIUTENLHOCTh IPOX0Ta U OobIIe (-
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(EKTUBHOCTH IPOXOUCHHUS.

7. Kakoe n1po0/ieHue Ha3bIBAETCHA MEJIKUM ?

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

2. 01 350-100 mo 100-40 mmM.

3. Ot 100-40 no 30-10 mm.

4. 01 30-10 1o 3 Mm.

8. Cnoco0 pa3rpy3ku U3MeJIbYeHHOI0 MPOAYKTA U3 CTEPKHEBOH MeJIbHUIIbI:

1. CBOOOAHBIM CITUBOM Yepe3 pa3rpy304Hyro nandy.

2. JInprépamu IPUHYAUTEIBHO YIAISIETCS U3 MEIbHHIIBI.

3. Uepe3 HapyKHOE LUJIMHIPUYECKOE CUTO.

4. Yepes pemieTky ¢ melsiMU KIMHOOOpa3HOH (hOPMBI.

9. Kakoii U3 nepe4ncJIeHHbIX alllapaTOB OTHOCUTCSH K HEHTPOOEKHBIM Kiaccupuka-
TOpam?

1. CiupasibHbIH KI1accudukaTop.

2. Peeunslii kmaccudukarop.

3. [IupamMuanbHbIN KIaccupUKaTOP.

4. T'uapOIUKIIOH.

10. dgoranoHHOE O0OrameHue OCHOBAHO:

1. Ha pa3znuuuu B cMauuBa€MOCTH MUHEPAJIOB.

2. Ha paznuuuu B MJIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuunu B iBeT€ MUHEPAJIOB.

4. Ha pa3nuuuy MHHEpaIoOB B CHOCOOHOCTH OTPaXKaTh, MPOMYCKATh, IPEJIOMIISITH CBET.

11. Ha3zHaueHue peareHToB - co0upareJieil Bo guioranum:

1. Jlnsg ruapodoOuzanmu moBepXHOCTH YACTHII.

2. Jlnst runpomian3anyy moBEpXHOCTH YacTHII.

3. Ansa uamenenus pH QproTanoHHOM MybIIbL.

4. J151 n3MEHEeHNs HOHHOTO COCTaBa MYJIbIIBI.

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

1. BunTOBOI# cenapaTop.

2. TspxenocpeiHblii KOHYCHBIN cernaparop.

3. DJIeKTpoCcTaTHUECKUI cenapaTop.

4. [THeBMaTHUYECKHI1 cemaparop.

13. OTInYNTEIBHOMH 0CO0EHHOCTHIO CeNAPaTOPOB A/l 000rameHus cJ1adOMarHUTHBIX
PYA AABJIsSIETCH:

1. Hanuare BaHHBI.

2. Hannuue GapabaHa U3 HEMarHUTHOTO MaTepHaa.

3. Hanmmune MarHUTHOM CUCTEMBI U3 TTOCTOSTHHBIX MarHUTOB.

4. Hanuuue paboyeid 30HbI MaJION AJTMHHBI U BBICOTHI C BEICOKOM HAIPSYKEHHOCTBIO MOJIS.

14. HeoOxoauMbIM yCJ10BHEM pa3ie/ieHHMsi MUHEPAJIOB NPHU JJIEKTPUYECKOH cemapa-
MU SABJISIETCH:

1. IlpuMeHeHue peareHToB.

2. Coznanue cpesl pa3faeneHus MPOMEXYTOYHON TUIOTHOCTH MEXY TUNIOTHOCTSMU pasjie-
JISIEMBIX MHUHEPAJIOB.

3. Co3gaHne HEOTHOPOTHOT'O MArHUTHOT'O TTOJIS.

4. 3apsiKa 4acTULl TEM WJIM UHBIM CIIOCOOOM.

15. Henbro 000raTuTEIbHBIX MPOLIECCOB ABJISACTCH:

1. Boigenenue MeTasioB U3 XMMHUYECKHUX COEIMHEHUN W OTAENIeHHE HeMeTaUTMUYeCKHX
KOMIIOHEHTOB.

2. O4nCcTKa METAJIOB OT HEXKEJATeIbHBIX TPHMECEH.

3. OtneneHue MOJE3HBIX MUHEPAIOB OT BMEILAIOIIEH MOPOJbI U BPEIHBIX MpUMEced U
pasziesieHne KOMIIOHEHTOB Ha Psiji MPOYKTOB, IPUTOIHBIX Ui JaJIbHEHIIeH nepepaboTKH.

4. V3BneueHne OTAENIBbHBIX COCTABIIAIOIIUX TBEPJAOTO IMOJE3HOTO MCKOMAEMOro C IOMO-
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L0 PACTBOPUTEIIS.

Koumponvnas paboma Nel

Hanucath Ha3BaHUE MPOJTYKTOB 00OTAIEHUS U JaTh UM OINPEACICHU.

HamucaTts OCHOBHBIC ITOKa3aTeNu MPOAYKTOB oboramieHus. JlaTth onpeeieHns 1 HalucaTh
(bOpMYJIBI TSI KX ONPEACIICHUS.

Koumponvnas paboma Ne2

[To mpencTaBiICHHBIM JaHHBIM TIOCTPOUTH CHTOBYIO XapakTepucTuky. llo rpaduky
OTIPENIeTUTh: MAaKCUMAJIBHBIA pa3Mep marepuajia B MpoOe, cpeaHuil pasmep, npeobiaagaHue
YaCTHII, YACTHBIH BBIXOJI KJIACCOB.

Konmponvuas paboma Ne3
[TpuBecTH 3cKKU3 000PYIOBAHKS HA BEIOOP JUIsl TPOXOUYEHUS, IPOOJICHHS WM H3MEIIbY CHUS.
HanucaTs mpuHIMn paboThl 000pyI0BaHHS, JOCTOMHCTBA M HEJOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTr 3CcKU3 OOOPYIAOBaHUS JUIsi TPABUTAIIMOHHOIO M MAarHUTHOTO OOOTalICHHUS
MOJIC3HBIX HMCKOmaeMmblX. HamucaTh mnpuHIUN paboThl 000pYHAOBaHUS, JOCTOMHCTBA U
HEJIOCTATKHU.

HamucaTh v mpeIcTaBUTh CXEMATUIHO MEXaHHU3M JICHCTBUS ()JIOTAIMOHHBIX PEareHTOB.

Koumpoavuas paboma Nes
Knaccudukanus oneparuii 00e3B0okuBaHus. X Ha3HAaYeHHs, JOCTOMHCTBA U HEIOCTAaTKH
onepauui.

Koumpoavuas paboma No6
[TpuBecT MPUHIUIHATBEHYIO CXeMY 000TallleHUs] MAarHETUTOBON PY/IbI.

Ilpumepnbolit nepeuens mem u 3a0aHuil 014 NOO20MOEKU K 3a4emy U IK3IAMEHY:.

1. Kakue cBoiicTBa MUHEPAJIOB UCIIOIB3YIOTCS IIPU PA3IMUHBIX METOJaX 00OTalieHus?

2. Kora He00X01MMO MPUMEHSTh MeXaHu4ecKkoe oborarieHue?

3. U3 kakux omepanuii COCTOSIT MPOIIECChl 00OTameHus?

4. Kakue mporecchl nepepaboTKH MUHEPAJIBHOTIO ChIPbsS HA3bIBAIOTCS MOJTOTOBUTENbHbI-
Mu?

5. Kakue npoueccsl nepepadoTKi MUHEPAIBLHOTO ChIPbsl HA3bIBAIOTCS OCHOBHBIMH?

6. Kakue mporeccol nepepaboTKH MUHEPATBHOTO CBHIPhSI HA3BIBAIOTCS BCIIOMOTATENbHBI-
Mu?

7. Kakue npoIyKThl IOJy4aroT B pe3ybTaTe odorameHus?

8. Uem ormpenensercs npeAeabHO BO3MOXKHAsE MacCoBask OIS IIEHHOTO KOMITOHEHTA B KOH-
LeHTpare?

9. IlpuBenTe KaueCTBEHHYIO CXeMY O0OTallleHHs U CXeMY 1IeTH amnmaparos.

10. Yem ompepensieTcss KPyIMHOCTD, 10 KOTOPOH MOJIE3HOE NCKOTIAEMOE IPOOHTCS, U3MEITh-
qaeTcs rnepes odorameHueM?

11. Tlouemy mpumeHsieTcs craguanbHoe ApobieHue? UTo Has3bIBaeTCs OTKPHITHIM M 3a-
MKHYTBIM ITUKJIOM JpOoOsIeHHs?

12. Kakue ammaparbl HCHIOIB3YIOTCS ISl TPOOJICHHUS U M3MENTbYCHUS Py IbI?

13. B ueM cOCTOUT Ha3HAa4YECHUE ONEpaIUil TPOXOUeHHsI, Kiaccupukaumn?

14. Kakue anmapaTsl UCHIOJIB3YIOTCS 7S ONEepalfii rpOXOYeHHsI U KilacCUpuKaum?

15. Kakue 3aKOHOMEPHOCTH JIeKaT B OCHOBE I'PaBUTALMOHHOIO Mpoliecca oOorameHus?
Knaccugukanus rpaBUTallMOHHBIX TPOLIECCOB.

16. Yro Ha3wiBaeTcs mporeccoM oTcanku? OTcagouyHbie MAIIHHEIL.
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17. Kakue cuiipl IeHCTBYIOT Ha MUHEPAIbHBIC YaCTUIBI HA TIOBEPXHOCTH KOHIIEHTPAIIMOH-
HOTO cToJ1a?

18. Kakue mosie3Hble HCKOMaeMble 000TanaroTcsl Ha KOHIIEHTPAIIMOHHBIX cTojax? Obora-
[ICHHE HAa BUHTOBBIX CEMapaTopax M KOHIIEHTPAIIMOHHBIX CTOJIaX.

19. Uro Takoe TspKenas cpeqa M KaKUe TUIIBI TSHKENBIX CPE BCTPEUAIOTCS B IPAKTHKE 000-
ramieHus?

20. B yem 3akir04aeTcsi CyIHOCTh IpoIiecca pa3esieHusl B TSHKEbIX cpeax?

21. Kakue cymiecTBylOT OCHOBHBIE THUIIbI allllapaToB JJIs pa3felieHUs] B TSHKEIbIX CYyCIeH-
3usx? OnumMTe NPUHLIKI UX PpabOTHI.

22. Knaccuduxamus GoTalMOHHBIX MpolieccoB. B yem 3akitovaercs mpouecc GpuoTauun?

23. Yto Ha3bIBAETCS KPAEBbIM YIJIOM CMAaYMBaHUs?

24. KakoBo Ha3HaueHHUE (IIOTAIIMOHHBIX PEAareHTOB, UX KiacCUpUKaIms?

25. B ueM npenmytiecTBO GIIOTAIIMOHHOTO METOAa 000TaIleHUs TIepe]] OCTATLHBIMU?

26. Urto Ha3zwiBaeTCs mpsMon u oOpaTHoi (ioTanueit? Kakue oneparuu ¢uiotaniuu Ha3bl-
BalOTCS. OCHOBHBIMH, ITEPEUYUCTHBIMH, KOHTPOJIBHBIMU?

27. Kak BbIIENSIOTCS IICHHBIE KOMIIOHEHThl MpPH CEJIEKTUBHOM U KOJIJICKTUBHO-
CEJIEKTUBHOMW cxeMax (oTamun’?

28. Knaccudukauus ¢proTanoHHbIX MaluH. BeromorarensHoe ¢GiioTaiimoHHOE 000pya0-
BaHUE.

29. MarHuTHOE ToJIe ¥ €ro CBOMCTBA. MarHuTHasi BOCIPUUMYHUBOCTD.

30. Kak pa3nmu4aroT MHHEpaJbl 10 MAarHUTHBIM cBOMCTBaM? Kakoil cuitbl TpeOyroTcsl Mar-
HUTHBIE TIOJIS AJIs1 UX O0OTaIeHus?

31. OTKpBITBIC ¥ 3aMKHYTBIE MATHUTHBIC CUCTEMBI. MarHUTHBIC TIOJISI CENapaTOPOB.

32. Kakue CymecTBYIOT TUIIBI MATHUTHBIX CEMapaTopoB?

33. MarnuTHbIE cenapaTopsl sl 00OTaIIEeHUsT CHIIBHOMATHAUTHBIX PY/I.

34. MarnuTHbIe cenapaTopsl sl 00oraiieHus cl1adOMarHuTHBIX PY/I.

35. Ha3oBuTe METOBI | amnmaparbl 00€3BOKUBAHUS MPOTYKTOB OOOTAIICHHUS.

[lenpto 1aGOpaTOPHBIX PA0OOT MO JAaHHOM AMCUUIUIMHE SIBISETCS NMPAKTHYECKOe O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3IMYHBIMU IIPOLECCAMH M METOJaMH OOOTallleHUs IMOJIE3HBIX HC-
KOIIAEMBIX, a TAK)KE MOJIyYEHNE HABBIKOB 10 BHITIOJHEHHUIO PA3JINYHBIX ONBITOB. B wacTHOCTH,
CTYAEHT JOJKEH YMETh IPaBUWJIBHO 00OCHOBATh MPUMEHEHME Ipolecca WM MeToja obora-
IIEHUs 7S 33/1aHHOTO THIA PY/AbI, paCCUYMTAaTh OCHOBHBIE MOKa3aTeNu OOOTallleHus U Ipe-
CTaBUTh WHIUBUIYaIbHBIA OTUET. Bece monydeHHble SKCIIEpUMEHTAIbHbIE JaHHbIE HE0OXO0-
MO TPOaHaJIM3UPOBATh, IPOBEPUTH BBHIIIOJIHEHA JIM OCHOBHAS Lieb paboThl, cHhopMyIupo-
BaTh BbIBOJIbI. EC/IM MosydueHbl HU3KHE TEXHOJIOIMUYECKHE MOKa3aTeNnu 00OralleHus], yKa3arh
BO3MO>KHBIE IPUYMHBI U ITYTH [TOBBIILIEHUS TIOKa3aTENEH.

[Ipu BbIMOTHEHUH PabOT CTPOro coOIOAaTh MpaBUia TEXHUKHM O€30MacHOCTH U HUH-
CTPYKIMHU 10 paboTe ¢ anmnapaTypoi.

[Tepeuens nabopaTopHBIX paboT:

1. U3yuenue pabOThI MEKOBOW IPOOUIIKHM U MMPOU3BOJCTBO CUTOBOTO aHAIM3a

2. Uzydyenue paboThl THPAIIMOHHOTO TPOXOTA U omnpeeneHue 3P PeKTUBHOCTU TPOX OUCHHS
3. N3y4eHnue npouecca U3MeJIbUYeHUS Pyl B IIAPOBOM MEJIBHULIE

4. OOorarieHue *ele3HbIX Py Ha MAarHUTHOM Ceraparope

5. O0orameHre MOTMMETALTHIECKUX PY/I IO CXEeMe MPSIMOM CEIEKTUBHOMN (hoTariuu

6. OborareHue MoJIe3HbIX UCKOMAEMbIX Ha KOHIICHTPAI[HOHHOM CTOJIE.

HpI/I BBITTIOJTHCHHUHA KOHTpOJ'IBHOﬁ pa6OTLI CTYACHTHBI JOJIZKHBI HAYUUTHCA PACCYUTHIBATL KO-

JMYECTBEHHBI MHMHEPAJIOTUYECKUN COCTaB PyJ M KOHIIEHTPATOB, ONPEAENATh MpPeNesbHO
BO3MOXXHYIO MacCOBYIO JIOJIF0 KOMIIOHEHTa B MPOJYKTaX OOOTAlleHHs W MAaCCOBYIO JIOJIO
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KOMIIOHEHTa B O0BEAMHEHHOM IPOJYKTE, T.€. IPHOOPECTH HABBIKH MCIIOIH30BAHHS TEXHOJIO-
THYECKUX TTOKa3aTesel IJIsl COCTaBIICHHs OajlaHCca MPOAYKTOB 00OTaIIeHusI.

JIJist OTIeHKH TIPOIIeCCOB OOOTAICHUS MOJIE3HBIX MCKOIMAEMBIX HEOOXOIUMO YCBOUTH OC-
HOBHBIC TEXHOJOTHUYECKHE MOKA3aTeIH: BBIXOJ MPOAYKTa, MaccoBas JOJs KOMIIOHCHTa, W3-
BJICUCHUE KOMITIOHEHTA, CTENIEHb KOHIIEHTPAIIUHU, CTENICHh COKpaIeHus, 3PHEKTUBHOCTH 000-
ramenus. CTyJeHThl JOJDKHBI YMETh IOJIb30BaThCsl (popMylamMu JUIs OTPENEICHUsT BBIXOa
KOHIIEHTpATA 10 JaHHBIM XUMHUYECKOTO aHalIM3a MPOAYKTOB MEepepadOTKH, ypaBHEHUSIMU 0a-
JaHCa ¥ YPaBHEHUEM, CBSI3BIBAIOIIMM MEXIy cO00i OTHOCUTENbHBIE TTOKa3aTenu. Kpome 3to-
ro, CTYJIEHTHI JOJKHBI HAYYUTHCS PACCUMTHIBATH OCHOBHBIC TEXHOJOTHYECKHE MOKa3aTelH
pa3ziesieHusl TI0 CeNapalMoOHHbIM XapakTepucTukaM. MHTepnpeTupoBath (HpaKkiHOHHbBIE, Ce-
napalnroOHHbIC XapaKTEPUCTUKU U [S-PyHKIHIO pyabl. PaznuuaTh cenapalioOHHbIC XapaKTepH-
CTHKH amlapaToB IPaBUTAIIMOHHOTO, MATHUTHOTO, (DJIOTAIIMOHHOTO M 3JIEKTPUIECKOTO METO-
OB oOorarieHus. PaccuyuThiBaTh MoOKa3aTean BOIHO-NIIIAMOBON CXEMBI M YMETh COCTABIIAThH
0anaHc BOJIBI B OIIEpAIINH.

B mporiecce BBIONIHEHUST KOHTPOJIBHOW pa0OTHI CTYACHTHI JODKHBI TaKXKE HAYYUTHCS
CTPOMTH H TIOJIB30BAThCS XaPAKTEPUCTHKAMU KPYITHOCTH MPOJYKTOB, ONpeneisTh 3pdexrus-
HOCTh TPOXOUYCHHS U PACCUUTHIBATH KOJUYECTBO MPOIYKTOB B OMEPAIH TPOXOYCHHUS 10 Tpa-
HYJIOMETPUYECKUM XapaKTePUCTUKAM; ONPEACIATh BEIUYMHY IUPKYJIUPYIOUICH Harpy3Kd
JUTSL OJTHOCTATUAIBHON CXEMBI U3MEIILUCHHS; OTPEACIISATh CKOPOCTH MAJCHHUS YaCTUIl pa3Iny-
HBIX MUHEPAJIOB 33J]aHHOW KPYITHOCTH B Pa3HBIX Cpeliax.

JIyist BBITIOJTHEHUST KOHTPOJBHOW pabOThI CTYNCHT NMPUHUMACT MCXOIHBIC JAHHBIC IS
KaXJIOTO 3aJlaHusl B COOTBETCTBYIOIIMX TaOJMIaX W pucyHkax. Homep BapmaHTa COOTBET-
CTBYET MOCIEAHUM IH(paM B 3a4CTHON KHUKKE (JIJIs1 CTYJACHTOB 3209HOM (POPMBI).

BeinosHeHHasi KOHTpOJIbHAs paboTa MPEICTABISETCS B BUJC MOSICHUTEILHON 3aIMCKH,
0(OPMIICHHOH ¢ COOTFOICHHEM TPeOOBaHMIA ACHCTBYIONINX CTAaHAAPTOB. B 3amucke JTOJDKHBI
NIPUBOJIUTHCS YCIIOBHSI 337a4, 00OOCHOBAaHUE MPHHATOTO PEIICHHS, HEOOXOIUMbIE BBIYHCIIC-
HUs, Tpaduku, TaOIUIBI U CCHUIKU Ha MCIIOJIb30BAHHBIC JIUTEPATypHBbIC HCTOYHUKHU. Bee Tab-
JUIBI U PUCYHKHU JIOJDKHBI UMETh Ha3BaHME, KPUBbIE Ha TpadUKax JOKHBI HYMEPOBATHCS C
pactGpoBKOi B MOAPUCYHOUHOW HAAMHUCH. PacdyeThl TOMKHBI TPOU3BOIUTELCS C HCITOJIB30-
BaHUEM CTaHJIAPTU3UPOBAHHBIX €AUHUIL (PU3UUECKUX BETUUHH.
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7. OIIeHO‘lHBIe cpeacrea AJisi MIpoOBEACHUSA HpOMe)RyTO‘lHOﬁ aTTeCTallumn

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

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

OIIK-9 BJAJCHUEM METOJAaMH aHA/IN3a, SHAHUEM SaROHOMepHOCTeﬁ MOBCACHUSA U YIIPABJICHUSA CBOMCTBaAMH TOPHBIX IIOPOX U COCTOSITHUEM
MacCCHBa B Ipoueccax IlOﬁI)I‘II/I H HGprﬁﬁOTKI/I TBEPALIX MOJE3HbIX HCKOMMAEMbIX, 4 TAKIKE IIPU CTPOUTECJIBCTBE M IKCILVIYyaTallMM MMOA3€MHBIX

COOPYKEeHU
3HaTh METOJbl aHallu3a, 3aKOoHO- | Ilepeuens meopemuueckux 60nPoOCcos K IK3AMeHy:
MepHocu  noBeneHus U | 1. Kakue cBoiicTBa MUHEpaJIOB UCIOIB3YIOTCS MPU PA3IIUYHBIX METOAAX 00OTaIeHus?
yIpaBJIeHUs coiicTBami | 2. Korja Heo0X0AMMO MPUMEHATh MEXaHUYecKoe oboraiieHue?
TOPHBIX MOPOJ U COCTOSIHM- | 3. M3 kakux oneparuii coCToAT mpoLecchl 00orameHus?
eM MaccuBa B mporeccax | 4. Kakue npoueccsl nepepaboTKu MUHEPAIBHOIO ChIPbs Ha3bIBAIOTCS MOATOTOBUTEIbHBIMU?
nobeiun U mepepabotku | 5. Kakue nmporueccsl nepepadoTKU MUHEPATIBHOTO ChIpbs HAa3bIBAIOTCS OCHOBHBIMU?
TBEPJBIX MOJE3HbIX HcKoma- | 6. Kakue mporecchl nepepaboTKu MUHEPAILHOTO ChIPbsl HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
EMBIX. 7. Kakue npoayKThl IOJIY4arOT B Pe3yJIbTaTe 0O0oTaIieHus?
8. Uem ompenenseTcs NpeaebHO BO3MOXKHAs MaccoBas J0JIs [IEHHOIO KOMIIOHEHTA B KOHIEHTpaTe?
9. IlpuBennuTe KaYECTBEHHYIO CXeMY OOOTAIlEHHUS M CXEMY LIENU almnapaToB.
10. Yem omnpenensieTcss KpyIMHOCTb, 10 KOTOPOH IOJIE3HOE UCKOMAaeMoe JIpOOUTCs, U3MeIbUaeTcs nepes
oOorarieHrem?
Ymeth BbIOMpPATh METOJbl aHalu3a,
3aKOHOMEPHOCH TIOBEJICHUS
U YOpaBJeHUsS CBOWCTBAMH .
TOPHBIX TIOPOX B COCTOSHH- Ilpumepnvie npakmuueckue 3a0anus 011 IK3AMeHa:
CoctaBuTh cxemy /sl 000TaleHnus pyabl
€M MaccuBa B IIpolieccax
no0pluu U mepepaboTKu
TBEPJBIX IOJIE3HBIX MCKOMa-
€MBIX.
Bnagers CIOCOOHOCTBIO  BBIOMpATH | Pemums 3adauy:

METOABl AaHaJN3a, 3aKOHO-

OHpe)IeJ'II/ITI) MAaCCOBYIO JOJIO MCIM B KOHIOCHTPATE, COCTOAIICM U3 IMMUPHUTA U MUHEPAJTIOB, YKa3aHHBIX B




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

MEpPHOCH  TOBEACHUA U
YIIPaBJIEHUS CBOMCTBaMH
TOPHBIX MOPOJA U COCTOSIHH-
€M MaccuBa B Ipolieccax
no0bIYM W mepepaboTKH
TBEPABIX TOJE3HBIX HCKOTA-
EMBIX.

Tabnuie (1Mo 3aJIaHuIo)

I1K-4 roToBHOCTBIO OCYIIECCTBJIATD TEXHUIECCKOEC PYKOBOJACTBO 'OPHBIMH U B3PLIBHBIMHU paﬁoTaMn nmpu 3KCHJ1yaTaIII/IOHHOﬁ pPa3BeaKeE, )]Oﬁbl‘-le
TBEPALIX MOJE3HBIX HCKONTAEMbIX, CTPOUTECIbCTBE U IKCIJIyaTallMi MMOA3€MHBIX 06'beKTOB, HEMOCPEACTBCHHO YIIPABJIATDH IpouecCaMu Ha IIP 0-
HU3BOACTBCHHDBIX 00LEKTOB

3HaTh OCHOBHBbIE TIOHATUS METO- | Illepeuens meopemuueckux 60npocos K IK3ameHy:
JIOB, CIOCOOOB U CpPEICTB 1. CymHOCTb, rI1aBHBIE 0OCOOCHHOCTH H KJIACCU(PUKALINS 000TaTUTEIHHBIX IPOIIECCOB.
NOoay4CHHs ChIpbSl M KOH- 2. OcHoBHBIE (PaKTOPBI, BIUSIOIIME HA BBIOOP METOAa 00OTaIeHUS.
LIEHTPATOB MPH NepepaboTKu
TTOJIC3HBIX MCKOMAEMBIX
YMmeTh BBIOMPATh TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LIEHUIO TOJIE3HBIX HCKomae- | [Ipumepnble npakmuueckue 3a0anus 0asa IK3amena:
MBIX, IPUMEHATH CIOco0bI U [ COCTaBUTH cXxemy st 000TalIeHUs Pyabl
CpeIcTBa ISl TIOMy4YEHUS
KOHJUIIMOHHBIX KOHIIEHTpa-
TOB
Brnagets CMOCOOHOCTBIO BBIOUpATh U | Pemums 3adauy:

pacCuUUuThIBATh OCHOBHBIC
TEXHOJIOTHUECKUE T1apaMeT-
pBl 3G(HEKTUBHOTO U KOJIO-
THYeCKH 0e30MacHOro IMpo-
W3BOJICTBA paboT 1O Tmepepa-

OHpC,I[CJ'II/ITB TCEXHOJIOTHYCCKHUE ITOKa3aTCIIn O6OFE[H.ICHI/I$I MCI[HOﬁ PYAbL:
- BbIXO MEAHOTO KOHIICHTpATA,

- BBIXO/J XBOCTOB,

- MacCy XBOCTOB,

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

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

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

- U3BJICYEHUE 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 roToBHOCTHI0 IEMOHCTPHPOBATH HABBIKH Pa3padoTKH IUIAHOB MEPONPHUSITHIA 10 CHHKEHHIO TEXHOT€HHOW HATPY3KHU NMPOU3BOACTBA HA
OKPY:KAIOLIYI0 CPey NMPH IKCIUTyaTAIIMOHHOI pa3Be/iKe, 100bIUe U NMepepadoTKe TBEPAbIX MOJIe3HbIX HCKOMAEMBIX, 2 TAK:Ke PH CTPOUTEJI b-
CTBE M IKCILTyaTAIHH

3HaTh

Hay4yHbIE€ METOJIbl U MEPO-
MPUATHS 110 CHUKEHUIO TEX-
HOTCHHOW Harpy3KHu Ha
OKPY>KAIOIIYIO Cpey MpU
JKCIUTyaTallMOHHOW pa3Be-
Ke, 100bIue U nepepadboTke
TBEPABIX MOJIE3HBIX UCKOIIA-
EMBIX

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

YmMmern

MIPUMEHSATHh 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 000TaleHns pyabl
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

JIIEMEHT O1eHOYHBIE CPENICTBA
oOyueHus
KOMITETCHITUH
Bragers HaBBIKAMH IPUMEHCHHSI

HAy4YHBIX METOJOB U MEPO-
MPUATUN 110 CHUKEHUIO TEX-
HOT'CHHOW Harpy3Ku Ha
OKPY’KaIoIYIO Cpeay Nnpu
AKCIUTyaTallMOHHOW pa3Be.l-
Ke, 100bIYe U mepepadoTke
TBEPABbIX MOJIE3HBIX UCKOIIA-
€MBIX

Pewump 3a0auy:
OnpenenuTbs MacCOBYIO OO MM B KOHLIEHTPATE, COCTOSILEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B
tabsuie (1o 3aJaHuI0)

IIK-12 roToBHOCTBIO OIMMEPATUBHO YCTPAHATH HAPDYUICHHUSA ITPOU3BOACTBCHHBIX ITPOLECCOB, BECTHU HepBI/I‘{HbIﬁ YU€T BBINTOJHACMbBIX pa60T,
AHAJIM3UPOBATD ONMCPATHBHLIC U TEKYHIHE MOKAa3aTEJIM IPOU3BO/ICTBA, 000CHOBBIBAThH NPEeAI0KCHUA M0 COBEPUHICHCTBOBAHUIO OPraHu3saluu

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeueub meopemuidecCKux 60npocoé K IK3ameHy.

BUTHS  NPOU3BOJCTBEHHBIX 1. Kakue mporeccsl nepepadboTKu MUHEPATBLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIHHBIMU?
MPOLECCOB, MOKa3aTeln 2. Kakue mporiecchl mepepadoTKH MHHEPAITBHOTO CHIPhS HA3bIBAIOTCS OCHOBHBIMU?
IIPOU3BOJICTBA 3. Kakue nporiecchl nepepaboTKi MUHEPAIBHOTO ChIPhs HA3bIBAKOTCSI BCIIOMOTATEIHLHBIMU ?
YMmerb MPUMEHATh U3Y4YCHHbIE TEH-
JIEHLIUY Pa3BUTUS IPOU3BOJI-
Ilpumepnvle npakmuueckue 3a0anua 01 IK3amena:
CTBEHHBIX IPOIIECCOB, MOKa-
CocTaBuTh cxemy Ui 00oramieHus pyisl
3aTeay  TNpPOM3BOJACTBA B
npodeccuoHaTbHON nesi-
TEJIbHOCTHU
Bnaners TEHJEHIUSIMU pa3BUTHS

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

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

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

IIK-19 roroBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PellleHUil 10 IKCIJIYaTAIlMOHHOM pa3Beake, 100bIUe, mepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBIX, CTPOUTENbCTBY H IKCILIYATAIIMM MOA3€MHBIX 00bEKTOB

3HaTh OCHOBHBIC TeH/ICHIINY pa3- | Ilepeuens meopemuueckux 60npocos K IK3ameHy:
BUTHUSI HHHOBAIIMOHHBIX pe- 1. Kakue mpoayKThl OJIY4al0T B pe3ysibTaTe 000TaIeHus?
IIEHHI 110 TIepepaboTKe 2. Yem ompeaessieTcst MpeesibHO BO3MOXKHAA MacCoBasi 0J1s1 [IEHHOTO KOMIIOHEHTa B KOHIIEHTpa-
TBEP/IBIX MMOJIC3HBIX UCKOMa- | Te?
eMBIX
Ymerh NPUMEHSTh U3Y4CHHBIC TCH-
ICHINN Pa3BUTHS UHHOBA- | Ilpumepnbie npakmuueckue 3a0anus 0Jis IK3aMeHA:
[IUOHHBIX perieHui 1o nepe- | COCTaBUTh CXeMy JJIsl 00OTallleHHs Py IbI
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMBIX
Braners TEHJICHIMSIMH Pa3BUTHS UH- | Peuuume 3a0auy:

HOBAIIMOHHBIX PELIEeHUH 10
nepepadoTKe TBEpAbIX MO-
JIE3HBIX HCKOMAeMBbIX

PaccunTare TexHonornueckue mokaszarenau odorameHus QoTalmoHHOro nexa. Pesynprarsl npeacra-
BUTH B Tabnuie. Mcxonusie nanusie: maccoBas noiist Cu B pyae — 0,9 %, B konuentpare — 20 %, B XBo-
crax — 0,1 %.
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0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTouHas arTecTanus 1o AUCHUIINHE «O0oraeHne nojae3HbIX HCKOMaeMbIX)»
BKJIIOYAET TEOPETHUUYECKUE BOMPOCHI, O3BOJISIOIIME OLIEHUTh YPOBEHb YCBOEHUS 00YYaroLIH-
MUCS 3HAHHUH, U TIPAKTUYECKUE 3a7aHUs, BEIIBIAIONINE CTETIEHb COPMUPOBAHHOCTA YMEHUN
Y BJIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa U IK3aMeHa.

3ayer 1 5K3aMeH 10 JaHHOHU JUCUUIUIMHE MPOBOISATCS B YCTHOM (opme 1o M Omieram,
KQKIBII U3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OJHO MTPAKTUYECKOE 3aJaHUE.

3ayer U 9K3aMEH MPOBOJATCS MO OMIIETaM, OXBATHIBAIOIIUM BECh IMPOWUICHHBIN MaTe-
puan. Ilo OokOHYaHMM OTBETa HK3aMEHATOP MOXKET 3a4aTh CTYACHTY JAOINOJIHUTENbHBIE U
YTOUHSIOUINE BONPOCHL. [lOJIOKUTENBPHBIM TaKkke OyAeT CTpeMIICHHE CTYJAEHTa H3JI0KHUThH
pasyinyHble TOYKM 3pEHMsI Ha paccMaTpUBaeMyro NpoOjeMy, BBIPA3UTh CBOE OTHOILICHHE K
HEH, MPUMEHUTh TEOPETHUECKUE 3HAHMS 110 COBPEMEHHBIM MpobiieMaM OOOTamieHusl moe3-
HBIX UCKOIIAEMBIX.

Iloka3aTesin U KpUTEPUH OLICHUBAHUSA 324eTAa:

— Ha GOopMy aTTECTAINH «3a4TEHO» — OOYUYAIONIUICS IMOKa3bIBACT BBICOKHH, CPEeTHUI
WIH TOPOTOBBIM ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMH, T.€. CTYIEHT, MPEACTaBISET
3HAHUSI OCHOBHOTO Y4Y€OHO-IPOTPAaMMHOI0 Marepuaia B o0ObeMe, HEOOXOJAUMOM JIsl Tallb-
Helel y4eObl U mpeAcTosIIei padoThl M0 CHEUAIbHOCTH, CIPABIISIONIMNACS C BBIOJIHEHU-
€M 3aJlaHH{, NPEAyCMOTPEHHBIX IIPOrpaMMOM, 3HAKOMBIA C OCHOBHOMW JIMTEPATYPOH, PEKO-
MEHJIOBAHHOW MPOTrPaMMOH.

— Ha (OpMy aTTECTALUU «HE 3aUTEHO» — pe3yabTar 0OydeHHs HE TOCTUTHYT, 00yda-
IOLUICS HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U OObsICHEHUS UHPOpMa-
LN, HE MOJKET I10Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKM PELICHUs MPOCTBIX 3a/1ad, T.€. y CTY-
JeHTa, 00OHAPYKUBAIOTCS MPOOEIbl B 3HAHUSAX OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO MaTepuaa,
JIOCTUTHYTHI IPUHIUITHAIbHBIE OMUOKHU B BBITIOJHEHUN MPEAYCMOTPEHHBIX MPOTrpamMMoil 3a-
JaHUH.

IToxa3aTenn U KPUTEPUH OLCHNBAHUS JK3aMeHA:

— Ha OLIEHKY «OTIUYHO» (5 OamioB) — oOyyaroluiicss OKa3bIBa€T BHICOKUI YPOBEHb
c(OpPMHPOBAHHOCTU KOMIIETEHIIUH, T.€. CTY/I€HT, IPEJICTABIIsIET BCECTOPOHHEE, CUCTEMaTHYe-
CKO€ U IiTyOOKOe 3HaHue y4yeOHO-IPOrpaMMHOI0 MaTepuaia, yMEHUE CBOOOJHO BBIOJIHAThH
3a/laHusl, IPENYCMOTPEHHBIE TPOIPaMMOi, YCBOMBIINI OCHOBHYIO M 3HAKOMBIN C JOTIOJIHU-
TEIbHOU JUTEpaTypod, peKOMEHI0BaHHOW mporpamMmMoil. Kak mpaBuio, omneHka "oTinyHO"
BBICTABIIIETCS CTYJE€HTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX IOHSATHH JUCLUUIUIMHBI B UX
3HauEHUU JUJIs MpuoOpeTaeMoil mpodeccuu, NPosIBUBLIMM TBOPUYECKHUE CIIOCOOHOCTH B OHU-
MaHHHU, U3JI0)KEHUH U UCTIOIb30BaHUM YU€OHO-IPOrPaMMHOI0 MaTepHaa.;

— Ha OIEHKY «xoporno» (4 Oamra) — oOyJaronIuiics MOKa3bIBaeT CPEIHUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMIIETEHLIMH, T.€. CTYAEHT MpPEJICTaBIIsET IOJHOE 3HaHHE Yy4eOHOo-
MPOrpaMMHOT0 MaTepHala, YCHElIHO BHIIOJHSIOUUN PeayCMOTPEHHbBIE B POrpaMMe 3aj1a-
HUS, YCBOMBUIMI OCHOBHYIO JIMTEpPATypy, PEKOMEHJIOBaHHYI0 B mnporpamme. Kak mpasuiio,
OIIEHKAa '"XOpowIo" BBICTABIISIETCS CTYJIEHTaM, IMOKA3aBIINM CHCTEMAaTHYECKUN XapakTep 3Ha-
HUH [0 JUCHUIUIMHE U CIIOCOOHBIM K MX CAMOCTOSITEIbHOMY IHOIOJHEHHIO U OOHOBJICHHIO B
X0Jle AanbpHeien yueOHol paboThl ¥ MPOPeCcCUOHABHOM 1eATeNbHOCTH;

— Ha OLIEHKY «YAOBJIETBOPUTENIBbHO» (3 Gaiia) — o0yJaromuiics: MoKa3bIBaeT Moporo-
BbIil ypoBeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIUH, T.€. CTY/ACHT, NIPEACTABIsAET 3HAHUSI OCHOB-
HOT'0 Y4eOHO-TIPOTrPaMMHOI0 MaTepuana B 00beMe, He0OX0IMMOM JUTs aibHENIIel yueObl U
npejcTosimell paboThl MO CHEUUATbHOCTH, CHPABISIOMIMNACA C BBIIOJHEHUEM 3a/laHuM,
IIPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JINTEPATYpPOM, PEKOMEHIOBAHHOMN
nporpammoii. Kak mpaBuiio, orieHka "yJ0BIE€TBOPUTEIBHO" BBICTABIISIETCS CTYJAEHTAM, JIOMY-
CTUBIIMM IOTPEIIHOCTH B OTBETE HA dK3aMEHE U IPU BBINOJIHEHUH DK3aMEHALMOHHBIX 3a/a-



HUH, HO 00JaalolUM HEOOXOAMMBIMHU 3HAHUSAMH IS MX YCTPaHEHHs TOJ[ PYKOBOJICTBOM
MpernoaBaTes;
— Ha OLICHKY «HEYJIOBJIETBOPUTENIbHO» (2 Oaiia) — pe3yiabTaT 00y4yeHUs: HE JOCTHTI-

HYT, 00yYaroUIuiicsi He MOXET MOKa3aTh 3HAHUSI Ha YPOBHE BOCIPOU3BEICHUS U OOBSICHEHUS
uH(pOpMAIIMK, HE MOKET MOKA3aTh HHTEIEKTYalIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4, T.C.
y CTyJeHTa, OOHAPYKUBAIOTCS MPOOENbl B 3HAHUAX OCHOBHOT'O Y4€OHO-IPOrpaMMHOTIO MaTe-
puala, TOCTUTHYTHI IPUHIIMITHAILHBIC OIMUOKU B BBITIOJTHEHUH MPEIYCMOTPEHHBIX MPOTpaM-
MOM 3aJaHUN.

Ha OIICHKY «HEYIOBJICTBOPUTEIHbHO» (1 Oayn) — oOydaromuiics He MOXKET TOKa3aTh
3HAHUS HAa YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHHS] MH(POPMAIMH, HE MOXET MoKa3aTh WH-
TEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/au.

8 YuebHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE o0ecTiedeHrue TUCIUTLTHHBI

a) OcHoBHas JiMTepaTrypa:

1. ABgoxun, B.M. OcHOBBI o6oraiieHusi MOJe3HbIX UCKONAeMbIX | YUeOHHK : 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.
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3. OOoraiieHre TOJIE3HBIX HCKOMAeMbIX [DIIEKTPOHHBIN pecypc]: ydueOHoe mocobue
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xuM foctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3aru. ¢ skpana. —ISBN
978-5-16-010748-6.

0) /lonmoJiHUTEIBbHAS JINTEpATYypa:

1. Copokun, M.M. ®noTaninoHHbIE METOJIbI OOOTaIIeHNs. XUMUYECKUE OCHOBBI (10-
Tanuu : 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, 351eKTpUYeCcKHe U CIelHaIbHbIE METO/Ibl 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 3IEKTPUUECKUE 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'paBuTaninonsbsie MeTo/ibl oOoramieHus:: Y 4eOHUK 1Jis By30B. —
M.: U3n-Bo MAKC-IIpecc — 2006.

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

6. AbpamoB A.A. [lepepaboTka, oborameHne U KOMIUIEKCHOE HCIIOJIh30BaHUE 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: Yueb. mocod. B 2 kH.
— M.: U3parensctBo MITY, 2005.

8. Kapmasun B.B. MaruuTHsle, 3JeKTpUUeCKUe U CHEIHaIbHbIE METOABI 000TaleHus
MOJIE3HBIX Hckonaembix (21) / M.: MITY, 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 1. /Ilox pea. bornanosa O.C.-2-e usn., me-
pepad. u gom. — M.: Henpa, 1983.
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M: Henpa, 1978 r.

12. beapans H.I'., Cxopoborarosa JI.M. IlepepaboTka u KaueCTBO MOJIE3HBIX UCKOIIA-
eMbIx. — M.: Heapa, 1986.- 296 c.

13. Asnoxun B.M. OcHoBbl oOorameHuss IOJE3HBIX HUCKOMaeMbIX. T1:
OOGorarurenbHble Tporecchl: YueOHuk. M.: MI'TVY, 2006 — 417 c.

14. Tlepuonmueckue m3nanus: "OOoramenue pyn', pedeparuBHblil xypHail "TopHoe
neno", "I'opusiit xxypHai", "M3BecTrs BRICIINX yU4eOHBIX 3aBEACHUI".

B) MeToanueckue yKkazaHus:

1. Heroas E.1O., laBakyneBa O.I1. OcHOBBI oOoOrameHusi MOJE3HBIX HMCKOMACMbIX:
MHCTpyKIUs 110 BBITIOJHEHHIO 1a00paTOPHBIX padoT /ISl CTYEHTOB crienuainbHocTy 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. [Tepepa®oTka mojie3HBIX HCKOMAEMBIX [ DJICKTPOH-
HBII pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. TUCK
(CD-ROM) — Pesxxum nmoctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe o6ecneuenue u UuTepHeT-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 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 CBOOOIHO pacrpocTpaHsemMoe | OeccpodHo

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

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

3. TloumckoBas cucrema Axamgemus Google (Google Scholar). — URL:
https://scholar.google.ru/.

9 MaTtepHaJIbHO-TeXHHYECKOE ofecrieyeHrue TUCHHIITHHBI (MOLYJIsl)

MaTepI/IaJ'[BHO-TGXHI/I'-IGCKOG obecrieyeHme JUCIHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUHI OcHalieHue ayJuTopun

JlexunonHas ayautopus MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpEAadYd 1
NpeCTaBIeHNs HHPOPMALIUU

Jlaboparopus Mexanuueckux uc- (1. JlaboparopHas ycTaHOBKA IIEKOBOW JPOOUIIKH;
IBITAaHUN 2. JlabopaTtopHasi ycTaHOBKa MEXaHMYECKOT'O BCTPAXHUBA-
TEJIsT;

3. JlabopaTopHas yCTaHOBKa IIaPOBOM MEJIbHUIIBI;

4. JlaGopaTtopHasi yCTaHOBKA MEIHHUIIBI C BpallalomIencs
0CBI0;

5. JlabopaTtopHas ycTaHOBKA HHEPIIMOHHOTO IPOXO0Ta;

6. CtanmapTHBII HAbOp CUT;

7. JlaGopaTtopHas ¢oTalMOHHAs MaIIMHA;

8. JIaGopaTopHble IpaBUTAIIMOHHBIC ammaparbl (0Tcagoy-
Hasi MallliHa, KOHIIEHTPAIMOHHBIN CTOJI, BAHTOBBIE Cella-
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Tun v Ha3BaHMe ayIUTOPUN

OcHallenne ayauTopun

patopsl);

0. JlaGopaTopHBINi MarHUTHBIN Cemaparop.

Aynuropuu 1Jis CaMOCTOSITENb-
HOM paOOThI: KOMITBIOTEPHBIC
KJIACCHL, YATAILHBIE 3aJI6I OHMO-
JINOTEKH

[Mepconanbhbie KommbloTepsl ¢ makerom MS Office, BbI-
X0/10M B IHTEpHET U C IOCTYIIOM B 3JIEKTPOHHYIO HH-
(hopMaInoHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA

Ilomemenne Uil XpaHeHUS H
PO UITAKTHIECKOTO  00CITyKH-
BaHUs Y4eOHOTr0 000PYAOBaHUS

HIxadsr ans xpaHeHUs y4eOHO-METOAMYECKON TOKyMEH-
Tallud, y4eOHOTO O0OpYAOBaHHS W Yy4eOHO-HATJISAIHBIX

10Co0uii.
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