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1 Ilesin ocBOEHMSI JUCHMIIJINHBI

LlenssMu ocBoeHMs TUCHUIUIMHBL «TexHOI0rus 0OoTaeHns: NoJe3HbIX HCKOMaeMbIX)»
SBJISIOTCSL Pa3BUTHE Y CTYJEHTOB JIMYHOCTHBIX KauecTB, a Takke (GopMUpPOBaHUE MTPOdeccHo-
HaJIbHBIX KOMIETEHUMH B coorBeTcTBUU C TpeboBaHusmMu PI'OC BO no cneumanbHOCTH
21.05.04 T'opnoe neino.

2 MecTO AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl
MOATOTOBKH CHELHATNCTA

Hucnurnnuna «TexHosorus o0oranieHus: MOJe3HbIX MCKOMAeMbIX» BXOAUT B 0a30BYIO
yacTh 0110ka «[IpoekTHas AeaTeIbHOCTh» 00pa30BaTEIbHON IPOrPAMMBL.

Jyis u3ydeHus: QTUCHUILIMHBI HEOOXO0 UMbl 3HaHUS (YMEHHUSI, BIIaJICHUS), CHOPMHUPOBAH-
HbIE B pe3yJIbTaTe U3YUYEHUS CIAEAYIOIINX KYPCOB:

«/pobiieHne, n3MenpUCHUE U MMOATOTOBKA CHIPhsl K oOorameHutoy, «[ paBUTaIlMOHHBIN
MeTo[ o0oramieHus», «MarHUTHBIN U 3JIEKTPHUUECKUN METO 1bl oOoraieHusy, «CrnenuanbHbie
¥ KOMOMHHUPOBAHHBIC METOBI OOOTaNICHHS», «DIOTAIMOHHBIN METO 000TAIICHUS.

3uanus (yMEHUS, BIAJICHUA), TOTYYCHHbIE MPU U3YUYECHUU JAHHOW JUCUUIUIMHBI OyayT
HEOOXOUMBI /ISl pa3paObO0TKH, COBEPIICHCTBOBAHUS TEXHOJOTHH IMOATOTOBKH U 00OTaICHUS
MOJIE3HBIX MCKOMAEMBbIX; CO3/IaHUSI MAJOOTXOAHBIX M OE30TXOIHBIX TEXHOJIOTHH, KOMILIEKC-
HOT'0 MCIIOJIb30BaHUsI MUHEPATIBHOTO ChIPbS, U1 AHATU3UPOBAHUS YCTOMYUBOCTH TEXHOJIOTH-
YECKOT'0 IIPOLIecca U KaueCcTBa BhITYCKAEMOM MPOAYKIUU.

3 Komnerenuun odyuarouerocsi, popmMupyemblie B pe3yJibTaTe 0CBOEHUS
AUCUMILUINHBI ¥ NJIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B PE3YIbTATC OCBOCHHA NUCHUITIIIMHBI «TexHoMnorHUs O60FaHl€HI/I$[ ITOJIC3HBIX HCKOIIac-
MBIX)» 06yqa}0m1/1171051 JOJIKCH O6J'IaI[aTB CJICAYIOIIUMU KOMIICTCHIIUSAMMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHS

KOMIICTCHIIN

IIK-5 roToBHOCTBIO 1eMOHCTPUPOBATH HABBIKM Pa3padoTKH IJIAHOB MEPONPUATHI 1O
CHMKEHUI0 TeXHOTeHHOM HATPY3KHU MPOM3BOACTBA HA OKPYKAKIIYIO Cpexy NMPH IKC-
IUIyaTallMOHHOI pa3Be/iKe, 100bIYe U NepepadoTKe TBEPABbIX MOJIE3HbIX HCKOMAEMBbIX, a
TaKKe PU CTPOUTEIBCTBE U IKCIIYATAMHU

3HaTh Hay4HbI€ METOJbl U MEPOIIPUATHS 10 CHUKEHUIO TEXHOT€HHON Harpy3Ku Ha
OKPY’KaIOIIYIO Cpey MPH SKCIUTyaTallMOHHOW pa3BeaKe, 100bIue u nepepa-
0OOTKE TBEP/BIX MOJIE3HBIX UCKOMAEMBIX

YmMmeth IIPUMEHSTh Hay4YHbIE METO/IbI U1 MEPOIIPUATHUS 110 CHUKEHHUIO TEXHOTEHHON
Harpy3KH Ha OKpYXXarolllylo cpelly NMpH SKCIUTyaTallMOHHOM pa3Bejke, 100bI-
4e U nepepaboTKe TBEPAbIX MOJIE3HBIX HCKOMAEMBIX

BJ'Ia}IeTB HaBBIKAMH HpI/IMeHeHI/IH Hay‘-IHBIX METOA0B " MepOHpI/IHTI/Iﬁ 110 CHUXKCHUIO
TEXHOTCHHON HArpy3KH Ha OKPYXKAIOIIYIO CPely MPH IKCIUTyaTallHOHHOM
pasBezke, 100bUe U epepadoTKe TBEPABIX MOJIE3HBIX HCKOITAEMBIX

ITK-6 ucnoiap30BaHUEM HOPMATUBHBIX JOKYMEHTOB 110 O€30ITACHOCTH U IPOMBIIIIICHHOH Ca-
HUTApUU NIPU MPOEKTUPOBAHUU, CTPOUTENBCTBE U IKCILTyaTAllMK NPEINPUATUN IO SKCIUTya-
TallMOHHOM pa3BeJKe, MOObIYe U mepepaboTKe TBEPIbIX MOJE3HBIX HCKOMAEMBIX U TIO/I3EMHBIX
00BEKTOB

3HaTh HOPMAaTUBHBIE JTOKYMEHTBHI [0 O€30MaCHOCTH U MPOMBIIUIEHHON CaHUTapUU
IIPU IPOEKTUPOBAHUH, CTPOUTEIBCTBE U IKCILIyaTal[MU IPEIIPUIATUN 110 T1e-
pepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMbIX




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
Ymers IPUMEHATh HOPMATHBHbBIE TOKYMEHTBI M0 O€30IaCHOCTU U MPOMBIIIIEHHON

CaHUTApPUU IIPU INPOCKTUPOBAHUU, CTPOUTEIBLCTBE U IKCILIyaTallUM IpeJ-
HIpUATUI 110 TepepabOTKe TBEP/bIX MMOJIE3HBIX HCKOAEMbIX

Buianers HaBBIKAMU TNPUMEHEHUS HOPMATHBHBIX JOKYMEHTOB MO O€30MacHOCTH WU
IIPOMBIIIJICHHON CAaHUTAapUU IPU NPOCKTUPOBAHUM, CTPOUTEILCTBE U JKC-
TUTyaTaluy NPEANPHUITUHN 10 epepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

IK-17 roTOBHOCTBIO UCTIOIB30BATh TEXHUYECKHUE CPEACTBA OMBITHO-ITPOMBIIIUICHHBIX UCITBI-
TaHUN 000pYyIOBaHUS U TEXHOJIOTHI P SKCILTyaTallMOHHON pa3Beke, 100b14e, nepepadbor-
K€ TBEPJIbIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTEIHCTBE U IKCILTYyaTAlIMK MOJI36MHBIX 00BEKTOB

3HaTh OCHOBHBIE TE€HECHIIUN Pa3BUTHS POU3BOJCTBEHHBIX IPOLIECCOB, IOKA3aATENIN
IIPOU3BOJICTBA
Ymerpb MIPUMEHSTh M3YyYEHHbIE TEHJCHIMM DPAa3BUTHUS IPOU3BOJICTBEHHBIX IpOLEC-

COB, IIOKA3aTCJIN ITPON3BOACTBA B HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH

BJIaIleTI) TCHACHUIUAMU PA3BUTUA ITPOU3BOACTBCHHBIX ITPOLECCOB, ITOKA3aTC/IN ITPOHU3-
BOACTBA B HpO(I)eCCHOHaHLHOﬁ ACATCIIbHOCTHU

IIK-19 roTroBHOCTBHI0 K pa3padoTKe NPOEKTHHIX NHHOBAMOHHBIX PelIeHU 10 IKCILIYa-
TAllMOHHOW pa3BejiKe, 100bIYe, MepepadoTKe TBEPABIX MOJIE3HBIX HCKONAEMbIX, CTPOH-
TeJIbCTBY M IKCILIYAaTAIUM MOJ3€MHBIX 00bEKTOB

3HaTh OCHOBHBIE TEHACHIIMY Pa3BUTHUSI MHHOBAIIMOHHBIX PEIICHUH 10 mepepadoTke
TBCPABIX MOJIC3HBIX MCKOITACMbIX

YmMerb MPUMEHSTh U3YYCHHBIC TCHICHIIMU Pa3BUTHSI MHHOBAIIMOHHBIX PEIICHHI 10
nepepaboTKe TBEP/IbIX MOJIE3HBIX HCKOMAeMBbIX

BJ'IaI[eTB TCHACHIUAMU pa3BUTUA HHHOBALIMOHHBIX peHIeHI/Iﬁ 10 Hepepa60TKe TBEP-
JIBIX TIOJIE3HBIX MCKOMAEMBbIX

IMCK-6-2 CIOCOOHOCTBIO BBIOMPATh TEXHOJIOTHIO MPOU3BOJICTBA PAabOT 1O 00OTaIEHUIO

IMOJIC3HBIX MCKOIIACMbIX, COCTABJIATDH HCO6XOI[I/IMYIO AOKYMCHTAIIUIO B COOTBETCTBUU C JEnCT-
BYIOIIMMHW HOPpMAaTUBaAMU

3HaThL OCHOBHBIC ITOHATUSA METOI0B, CIoco0oB 1 CpCACTB MMOJIYYCHHA ChIPbS U KOH-
LHCHTPATOB IIpU nepepa60TKH IMOJIC3HBIX UCKOIIACMbIX

YmeTh BBIOMpATh TEXHOJIOTHIO MTPOU3BOJICTBA padOT O 0OOTAIEHUIO NOJIE3HBIX UC-
KOIIaeMBbIX, IPUMEHATh CIIOCOOBI M CPEJCTBA ISl OIYYEHUSI KOHAUIIMOHHBIX
KOHICHTPATOB, COCTABJIATH H€O6XOI[I/IMYIO JAOKYMCHTAIIHUIO B COOTBETCTBUM C
JeWCTBYIOIIMMH HOpPMaTHBaMHU

Bnagets HaBBIKaMH BBI6I/IpaTL TCXHOJIOTHIO ITPOU3BOACTBA pa60T o O60FaHIeHI/IIO
ITOJIE3HBIX UCKOIIAEMbIX, COCTABJIATDH H€06XOJII/IMYIO JOKYMCHTAIUIO B COOT-
BCTCTBHHU C HeﬁCTBYIOHlHMH HOpMaTUBaMU

IMCK-6-3 CIIOCOOHOCTBIO BHIOMPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJOTHYECKHE Mapa-
MeTpbI 3PPEKTUBHOTO M IKOJIOTUYECKH OE30MaCHOT0 MPOU3BOJICTBA PAOOT MO MepepaboTKe U
00oTralieHNI0 MUHEPATbHOIO ChIPhsl HA OCHOBE 3HAHUII MPUHIUIIOB TPOEKTUPOBAHUSI TEXHO-
JIOTMYECKUX CXEM 000raTUTEeIbHOTO MPOU3BOJICTBA

3HaTb OCHOBHBIC ITIOHATHUA METOI0B, CII0CO00B U CpCACTB IOJIYYCHHUA ChIPbS U KOH-
LHECHTPATOB IIpHU nepepa60TKI/1 IMMOJIC3HBIX UCKOIMAEMBIX IJId CO3JaHUuAd, PEry-
JIMPOBAHU 3(1)(1)CKTI/IBHOFO 1 DKOJIOTHYECKH 0€30IaCHOI0 IMPONU3BOJACTBA

YMerb BBIOMPATH TEXHOJIOTHIO MTPOU3BOICTBA PAaOOT 10 0OOTAIEHUIO MOJIE3HBIX HC-
KOIIAeMBbIX, IPUMEHATH CIIOCOOBI M CPEACTBA I MOJYYEHUsI KOHIUIIMOHHBIX
KOHIIGHTPATOB IS CO3/IaHUs, pEryaUpoBaHus d(PPEKTUBHOTO M IKOJIOTHYE-
CKHM 0€30I1aCHOr0 MPOU3BOICTBA




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
Brnaners CIIOCOOHOCTBIO BBIOMPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJIOTMYECKHUE M1a-

pameTpbl 3((HEKTUBHOTO U SKOJIOTUYECKH O€3011aCHOT0 MPOU3BOJICTBA Pa-
00T 1o nepepaboTKe 1 00OTAICHNUIO0 MUHEPAILHOTO CHIPhsI HA OCHOBE 3Ha-
HUH MPUHLIUIIOB IPOEKTUPOBAHUS TEXHOJOTHUECKUX CXEM 000TaTHTEIHHOTO
IPOM3BOACTBA U BBIOOPA OCHOBHOTO M BCIIOMOT'aTENILHOTO 000TaTUTEIFHOTO
o0opynoBaHus

IICK-6-4 cnocoO0HOCTHIO pa3padaThiBaTh W PEATU30BHIBATH NMPOEKTHI MPOU3BOICTBA
NpHu nepepadoTke MHHEPAJbLHOI0 M TEXHONCHHOI0 CHIPbSI HA OCHOBE COBPEMEHHOH Me-
TOAO0JIOTHH NPOEKTHPOBAHMS, PACCUYUTHIBATH NPOHU3BOAUTE]BLHOCTh W ONpeAessATh Ia-
pamMeTpbl 000py/10BaHusi 000raTuTEeNbHbIX (hadpuk

3HaTh BCE ATalbl IPOU3BOCTBA IIPHU NepepadOTKE MUHEPAIBHOIO U TEXHOT€HHOTO
CBIpbs HA OCHOBE COBPEMEHHOM METOI0JIONMH IIPOESKTUPOBAHNS

YMers aHAJIM3UPOBATh BCE ATAIbI IPOU3BOJICTBA IPU NEPEPaAOOTKE MUHEPATILHOTO U
TEXHOTE€HHOI'O ChIPbSl HA OCHOBE COBPEMEHHOM METO0JI0TUHU IIPOEKTUPOBA-
HUS

Bnagers mporeccaMy MPOU3BOJICTBA IPU TepepadOTKe MHHEPATIHLHOTO M TEXHOTEHHO-

I'O CbIPbs Ha OCHOBC COBpeMCHHOﬁ MCTOJ0JIOTMU ITPOCKTUPOBAHUS

IICK-6-5 roToBHOCTBI0 NPUMEHSITH COBpeMeHHble HHPOPMAIMOHHbIE TEXHOJIOTHH, AB-
TOMATH3HPOBAHHBIE CHCTEMbI IPOEKTHPOBAHUSI 000TaTHTEIbHBIX IPOM3BOJACTB

3HaThb IPUHOUIIBI U METOABI CO31aHHUsA COBPEMCHHBIX I/IH(i)OpMaI_II/IOHHBIX TCXHOJIO-
ruii B HpaKTI/I‘-IeCKOﬁ JACATCIBHOCTHU 000raTUTEIIbHEIX IMPON3BOACTB

YMeTh IMPUMCEHATH NPUHOUIIBI U METOJbI CO3AaHUA COBPEMCHHBIX I/IH(i)OpMaHI/IOH-
HBIX TEXHOJOTHUH B HpaKTquCKOﬁ ACATCIIBHOCTH 000raTUTENbHBIX mpous-
BOACTB

BJ'IaI[eTL IMpUHOHUIIAMU U METOAaMHU CO3aaHUs COBPEMCEHHBIX I/IH(i)OpMaLII/IOHHBIX TCX-

HOJIOTHH B HpaKTI/ILIGCKOI\/JI JACATCIIBHOCTH 000TraTUTEIbHEIX IMPOU3BOJACTB

ICK-6-6 CIOCOOHOCTBIO aHATIM3UPOBATh U ONTHMU3HPOBATH CTPYKTYPY, B3aUMOCBSI3H,
(GYHKIIMOHATBHOE HA3HAYEHUE KOMILJIEKCOB I10 JOObIUE, mepepadoTKe U 000TaIleHHIO T0JIe3-
HBIX UCKOMACMbIX U COOTBETCTBYIOIIHUX NPOU3BOJCTBCHHBIX 00BEKTOB IIpUu CTPOUTCIILCTBE U
PEKOHCTPYKIMU

3HaTh TEXHOJIOTUU 00OTallleHus 0JIE3HBIX HCKOMAEMbIX; HAIPaBICHUS CO3/IaHUS
MaJIOOTXOAHBIX U 0€30TXOJHBIX TEXHOJIOTHI; KOMIUIEKCHOE UCTIOIb30BaHUE
MHHEPAJIbHOTO CBhIPbS

YMerb aHAJIM3UPOBATh U pa3padaThIBaTh KOMILJIEKCHBIE TEXHOJIOTHUYECKHE MTpoLec-
CBI M CXeMbI 000TaIleHUs TI0JIE3HBIX CKOMAEMBbIX, YCTOMYMBOCTh TEXHOJIO-
THYECKOT0 IPOIEeCcca U Ka4eCTBO BBITYCKAEMOW MPOTYKIIHH.

Brnaners CMOCOOHOCTBIO aHATU3UPOBATH M ONTUMHU3UPOBATH CTPYKTYPY, B3aUMOCBSI-
34, QYHKIIMOHAILHOE Ha3HAYEHNE KOMILJIEKCOB MO A00bIYE, TepepaboTKe 1
00OTaIIeHHIO MOJIE3HBIX HCKOMAaeMbIX U COOTBETCTBYIOIIMX MPOU3BOJICTBEH-
HBIX 00BEKTOB IPH CTPOUTEIHCTBE M PEKOHCTPYKITUH TSl CO3AaHUS MAJIOOT-
XOJIHBIX ¥ 0€30TXOJIHBIX TEXHOJIOTHIA.




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO01mmas Tpy10eMKOCTh TUCIUTUINHBI COcTaBisieT 6 enunuil 216 akaa. 4acos:

— KOHTakKTHas padota — 17,2 akaj. Jaca:
aymuTopHas pabora —14 akaj. 4acos;

BHEayJIUTOpHas padora — 3,2 akaj. Jaca;

— camocTtosTenpHas padora — 190,1 akan. gacos;

— HOATOTOBKA K 9K3aMCHY — 8,7 aKaa. 4acCoB.
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1. Kuaccudukanusi moJie3HBIX HCKOIAae- 11,1 |M3y4yeHue OCHOBHOM U J0- [1IK-5

MBIX Vi TIOJIHUTENIBHOM JINTEPATyPBI I1K-6

1.1. Knaccudukaius noJae3HbIX HCKOMaeMbIX 51 0 JUCLHUIJINHE, KOHCIIEKTa T1IK-17

JICKIIHH. I1K-19
1.2. TexHonorus MOATOTOBKH TOJE3HBIX HCKO- 6 [ICK-6-2
IaeMbIX K 000TraleHnIo — [ICK-6-3
Hroro no pazneny ; [1CK-6-4
I1CK-6-5
I1CK-6-6

2. TexHoJsiorusi oooramenusi pyJa HBeTHbIX me-| VI 6 6 60,0 |N3yuenue ocHOBHOM U 10- |3amuTa J1ab0paTOPHBIX pa-
TAJJIOB MIOJIHUTEIHHOMN JIUTEPaTyphl (00T
10 TUCITUTUTHHE, KOHCIIEKTa

2.1 Texnonoruyeckue Tunsl U copra pyn. Ilpensa- 0,5 2 6 JEKIUH. KonrtponsHas pabora I1K-5

puTenpHOEe O0OTalieHne Py IBETHBIX METAJIJIOB. ITK-6

IIpakTnka oOorameHusi MEAHBIX H  MEIHO- [1K-17
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MUPUTHBIX PYII.
2.2 TlpakTuka oboraiieHus: MEIHO-IITUHKOBBIX PY/I. 0,5 2 6
2.3 CBUHIIOBO-IIMHKOBBIE H MEIHO-CBUHIIOBO- 0,5 2 6
IUHKOBBIE pynbl. Cxembl oGorameHusi. MeTos
paszeneHus KOJUICKTUBHBIX KOHIICHTPATOB.
2.4 TexHONOrMYeCKHe CXEMbl U peXuMbl (hiora- 0,5 6
MU MEAHO-MOJHMOJIEHOBBIX pya. MeTossl pasie-
JICHUS] METHO-MOJIHOIEHOBBIX KOHIIEHTPATOB.
2.5 TlpakTuka oOoraimeHus HUKEIEBBIX U MEIHO- 0,5 6
HUKEJIEBBIX PYI.
2.6 Mertamuryprust Menu 0,5 6
2.7 MeTtamryprus [uHKa 0,5 6
2.8 Meramnyprusi CBUHIIA 0,5 6
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I1K-19
[1CK-6-2
3amrura taboparopusix pa- |I[1CK-6-3
00T [1CK-6-4
Bamura naboparopusix pa- |[ICK-6-5
60T I1CK-6-6
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2.9 TexHomorus oborameHus 30y0Tocoaepxamux| VI 2 12
Py, POCCHITICH ¥ KOHTJIIOMEPATOB.
[Ipouieccyl TUApOMETANTYprUM B cxemax oOora-
ICHMsI. AMajbraMaIis ¥ [IHaHuPOBAHHE.
HTtoro no pazneny 6 6 60,0 KonTponbras pabora
3. Pazgen VI 2 40,0 |M3ydeHune OCHOBHOM U JI0- [IK-5
TexHonorusi o0orameHusi HEPYAHBIX MOJI€3HBIX MOJTHUTENBHOMN TUTEPaTyphI I1K-6
HCKONAaeMbIX M0 AUCITUIIINHE, KOHCIEKTa IIK-17
3.1 Texnosorusi odoramenus yr.ieii. Kauectso u 5 JEKIUH. I1K-19
TexHojoruueckue copra. I[loaroroBka yrie k [1CK-6-2
KOKCOBaHUIO. TEXHONIOrMYeCKUe CXeMbl U MoKa3a- [1CK-6-3
TEJH. [1CK-6-4
3.2 Ob6oramienue rpaduroBelx pyd. Tumsl pyn, 5 I1CK-6-5
OCOOCHHOCTH TEXHOJIOTHUECKHMX CXEM, ITOKa3aTe- I1CK-6-6
T 00OTaIICHHUS.
3.3 [IpakTuka oboraiieHus KaoJWHOBBIX PYH, UC- 5
MOJIb3yeMBIE€ CIIOCOOBI, TEXHOJIOTUU U 000pyaOBa-
HUE.
3.4 TlpakTrka oOOTaIIeHUs] MAaTHE3UTOBOTO CHIPHS 5
W TaJIbKa.
3.5 TexHonorus obOoramieHusi KHAaHUTOBBIX U aH- 2 5 3amuTa 1a00paTOpHBIX pa-

JATY3UTOBBIX PYA.
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3.6 IlpakTuka oOoramieHus CIIOASHBIX MaTepua-
JIOB U BEpMUKYJIUTOBBIX PY/I.
3.7 Texnonorus kuMOepIuTOBBIX pya. Crenuanb- 10
HBIE METOJIbI U TPaBUTALMOHHOE OOOTraIieHue, 10-
BOJIKA YSPHOBBIX KOHIICHTPATOB.
3.8 TexHomnorus oboraiieHus KBapLEBOro U moJe- 5
BOIIITaTOBOTO CHIPHS.
Hroro mo pazneny VI 2 40,0 KonTponbHas padbota
4. Pa3zpen VI 40,0 |M3ydeHne OCHOBHOM U JI0- I1IK-5
TexHoJsiornst o0orameHusi rOPHO-XMMHYECKOT0 HOJHUTENBHOM JTUTEpaTyphl I1K-6
ChIpbs 10 IMCLUIUIMHE, KOHCIIEKTa IK-17
4.1 TexHosorusi oboraimieHus anaturoB, (ocdo- 10  |nmekuwmi. I1K-19
puToB. OCOOEHHOCTH CXEM M PEareHTHBIX PeXU- [1CK-6-2
MOB (proTarum. I1CK-6-3
[1CK-6-4
4.2 Kanuiinple cOJId, METOABI MX OOOralleHMS, 10 IICK-6-5
0COOCHHOCTH TEXHOJIOTUH (hJIOTALMU, peareHTHbIE [1CK-6-6
PEKUMBIL.
4.3 OboramieHne CepHbIX U MBIIIBIKOBUCTHIX PY/I. 10
Ux ¢noranusa. CnenuanbHble ¥ KOMOMHMPOBAH-
HBIC TEXHOJIOTHH UX MEPEePadOTKH.
4.4 Texnonorus oboramieHus 6apuToBbIX U (Ir00- 10

PUTOBBIX PY/I.
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Hroro no pazneny 40,0
5. Pa3znmen 39,0 |HU3yueHue OCHOBHOM U J10- ITK-5
TexHosnoruss oborameHusi pyJ peaiKHX MeTaJ- IIOJIHUTEIILHOM JINTEPaTypPhl I1K-6
JIOB 110 JUCIUILIMHE, KOHCIICKTa [1K-17
Ob6oramenue crnoayMeHoBbIX pya. OoOorameHue 39  |nexuuil. KonTponbras padbora I1K-19
pPyId M pOCCHINIEH IUPKOHHUS, BOIb(ppaMa, THUTAHA. [1CK-6-2
[TepepaboTka ypaHoBEIX pyna. Pammomerpudeckoe, [1CK-6-3
rpaBUTAIMOHHOE, (pIoTallMOHHOE OOoTalIeHue. [1CK-6-4
KoMOuHMpoBaHHbIE MpoOIECcChl NMEPepPadOTKH KOM- [1CK-6-5
IJIEKCHBIX PYI. I1CK-6-6
Uroro no pazneny VI 39,0
HToro no mucumnniune Vi 6 8 190,1 JK3aMeH
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B mpornecce npenogaBaHusl TUCLUMIUIMHBI NPUMEHSIOTCS pa3iMyHble BUIBI 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH.

Jlekuuu HOpPOBOJATCS KaKk B TPaJULMOHHOM ¢QopMe, Tak U B QopMe JIEKLUM-
KOHCYJIbTAlMM, IJIe TEOPETUUECKUN MaTepuajl 3apaHee BBIJACTCS CTYAEHTaM JJIsl CaMOCTOsI-
TEJIBHOTO U3Y4YEeHHUs, Ul MOATOTOBKU BOIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKLHS IPOXOJUT
10 TU-IIy BOIIPOCHI-OTBETHI-IUCKYCCHSI.

JIeKIIMOHHBIN MaTepuall 3aKperIsieTcs B MPOLECCe BINOJIHEHHs Ja00paTOpPHbIX padorT.
OcBoeHHNe TEOPETUUECKOT0 MaTepraia 1 BHITOJHEHHE Ja00paTOPHBIX pabOT MO3BOJISIOT CTY-
JICHTaM OCO3HATh KOMIUIEKCHBIN XapakTep Kypca, ero OPraHM4ecKyro CBsI3b C APYTUMH JHC-
UIUTHHAMY; C(OPMHUPOBATH 3HAHUS O TPOLIECCAX OKYCKOBAHUS M METAJUIyPrHYECKUX MpO-
1eccax, a TakKe B JajbHEHIIEM NPUMEHHUTh MOJYYEHHbIE 3HAHUS B NPAKTHUECKOW JesITeNb-
HOCTH.

Ilepenaua HEOOXOIUMBIX TEOPETUUYECKUX 3HAHUM U (HOpPMUPOBAHHE OCHOBHBIX Npe]-
CTaBJICHUH 110 KypCYy IPOUCXOIUT C UCIOJIb30BAHUEM MYJIbTUMEIUWHOTO 000PY10BaHUS.

1. TpanuuuoHHble 00pa3oBaTeIbHbIe TEXHOJOIMU OPUEHTUPYIOTCS Ha OpraHU3aLUI0
00pa30BaTeNbHOTO Mpoliecca, MPEAIOoIaraollyo IpAMy0 TPAHCISILUIO 3HAaHUI OT mpernoja-
BaTelNs K CTYACHTY (IIPEUMYILIECTBEHHO HAa OCHOBE OOBACHUTEIbHO-WILIFOCTPATUBHBIX METO-
J0B 00y4eHus ). YueOHast AEeATENbHOCTh CTY/I€HTa HOCUT B TaKUX YCIOBHUSX, KaK IPaBUIIO,
PENpOayKTUBHBINA XapakTep.

®opMbl Y4eOHBIX 3aHATHI € HCI0JIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:

HNudopmannoHHas JIeKIUs — MOCIe10BaTeIbHOE M3JI0KEHHE MaTepuasia B JUCLUILIU-
HapHOM JIOTHKE, OCYILIECTBISIEMOE MPEUMYILECTBEHHO BEpOaJIbHBIMH CpeJCTBaMU (MOHOJIOT
IpernoiaBaTens).

CemunHap — Oecela mpenojiaBaresisi U CTYIEHTOB, OOCYXKJE€HHUE 3apaHee MOJrOTOBJICH-
HBIX COOOIIEHUH MO KaXJJOMY BONPOCY IJIaHA 3aHATHSI C €UHBIM Ul BCEX MEpPEUHEM PeKo-
MEHTyeMOI 0053aTeTbHON U JIOTIOJTHUTEIILHON JTUTEPATYPHI.

2. TexHoJ0ruu nNpoo61eMHOro 00y4eHus1 — OpraHu3aius o0pazoBaTeIbHOIo Mpolecca,
KOTOpasi MpenojiaraeT MOoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE Y4E€OHBIX MPOOIEM-
HBIX CUTyalU# Il CTUMYJIMPOBAHMS AKTUBHOW MTO3HABATENIBHOM E€ATEIBHOCTH CTYACHTOB.

®opMbl y4eOHBIX 3aHATHI C HUCIOJIb30BAHMEM TEXHOJIOTMi NMPoOIeMHOro odyue-
HHA:

[IpoGneMHass nekuus — U3JI0KEHUE MaTepuana, MpeArnojararliee MOCTaHOBKY Ipo-
OJIEMHBIX U JMCKYCCHOHHBIX BOMPOCOB, OCBEIEHUE Pa3IMYHBIX HAYYHBIX MOJIXOJ0B, aBTOP-
CKH€ KOMMEHTapHH, CBSI3aHHBIE C Pa3IMYHBIMH MOJENISIMU MHTEPHPETAUU U3y4aeMoro ma-
Tepuana.

Jlexuus «BaBoem» (OMHapHas JIEKIHs) — U3JI0KEHHe MaTepuana B (GopMe Iuanorude-
CKOT'0 OOIIEHMS JBYX MpernojaBareieil (Hanpumep, peKOHCTPYKLUS AUajora rnpecTaBuTenen
Pa3IMYHbIX HAyYHBIX IIKOJ, y4YEHOTO» U «IPAKTHKA» U T.IL.).

3. ArpoBble TeXHOJIOTUM — OpraHu3alus 00pa3oBaTeIbLHOrO Mpoliecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMHM MOJIeJiel TOBE/IEHUS B paMKaX MPeAI0KEHHBIX CIIEHAPHBIX YCIOBHM.

®opMblI Y4eOHBIX 3aHATHI C HCIOJIb30BAHNEM UIPOBBIX TEXHOJIOTHIA:

VYyeOHast urpa — popma BOCCO3/1aHUS IPEIMETHOIO M COLIMAILHOTO COJlepKaHus Oyay-
el npodecCoHaIbHON AEATENIbHOCTU CHEeHAINCTa, MOJICIUPOBAHUS TAKMX CHUCTEM OTHO-
HIEHUH, KOTOPBIE XapaKTEePHBI IS TOU IEATEIbHOCTH KaK LIEJIOTO.

JlenoBasi urpa — MOAEIMPOBAHUE PA3TUYHBIX CUTYallMi, CBS3aHHBIX C BBIPAOOTKOW U
MPUHITUEM COBMECTHBIX PELIEHUH, 00CYKIEHUEM BOIIPOCOB B PEXHME «MO3TOBOTO MITYp-
May, pEeKOHCTPYKLHUEH (PyHKIIMOHAIBHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.

PoneBas urpa — uMuTanusa WM peKOHCTPYKIIHS MOJAEIEH poJIeBOro MOBEJAECHUS B IIPEI-
JIO’)KEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTMU NIPOEKTHOI0 00y4eHHusl — OpraHu3anus o0pa3oBaTeIbHOIO Impolecca B



COOTBETCTBUU C AITOPUTMOM MOITAMHOTO PEIICHUS MPOOJIEMHOMN 3a/a4dl WM BBITIOJHEHUS
yuebHoro 3ananus. [IpoekT mpeamnosaraeT COBMECTHYIO Y4eOHO-TIO3HABATEIbHYIO JESATENb-
HOCTb TPYIIIBI CTY/ICHTOB, HAMPABICHHYIO HA BEIPA0OTKY KOHIIEIIUH, YCTAHOBIICHUE TIeNIeH U
3a1a4, (GOPMYIUPOBKY OKHUIAEMBIX PE3YJIbTaTOB, OMpEesIEHUEe MPUHIUIIOB U METOAUK pe-
IICHHS TTOCTABJICHHBIX 3aJ1ay, IJIAHUPOBAHUE XOAa PAOOTHI, MMOUCK JOCTYIHBIX U ONTHMAJb-
HBIX PECypCOB, MO3TAIHYIO peAIU3alHIoO IJIaHa paboThl, MPE3EHTAUIO Pe3yIbTaTOB padOTHI,
UX OCMBICIICHHE U PEQIICKCHIO.

OcHoOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCkuii MPOEKT — CTPYKTypa MpUOIIKeHa K popMary HayqHOTO HCCIIEI0-
BaHUs (0KA3aTEIbCTBO AKTYAIbHOCTH TEMBI, ONpe/ieJIeHUE HAyYHOU POoOieMbl, IpeaMeTa U
0o0BeKTa HCCIIEeOBaHUS, eI W 3a/lad, METOAOB, WCTOYHUKOB, BBIIBM)KCHHUE THIOTE3HI,
0000111eHIE pe3yIbTAaTOB, BEIBOJIBI, 0003HaYEHNE HOBBIX MTPOOJIEM).

TBoOpuecKkuil MPOEKT, KaKk MpPaBUIIO, HE MMEET AETAIbHO NPOPaOOTaHHOW CTPYKTYpPHI;
yueOHO-TI03HABATENIbHAS JIEATEIBHOCTh CTYACHTOB OCYIIECTBISETCS B paMKax PaMOYHOIO
3aJlaHus, MOAYMHSSACH JIOTUKE U HHTEPECaM yYaCTHUKOB MPOCKTA, KAHPY KOHEYHOTO PE3yIib-
TaTa (razera, puiIbM, Ipa3aHUK, U3IAHUE, SKCKYPCHUS U T.I1.).

WNudopManinoHHBINA MPOCKT — y4eOHO-TIO3HABATENbHAS ICATEIHHOCT C SIPKO BBIPAKEH-
HOM 3BPUCTHYECKON HANPABIEHHOCTHIO (MIOUCK, OTOOp U cucTeMaTh3alus HHOpMaIuu o Ka-
KOM-TO OOBEKTe, 03HAKOMJICHWE YYACTHHUKOB NPOCKTa C 3TOH MHGpOpMAIueH, ee aHaau3 u
0000111eHNe 1715 Tpe3eHTauu 00Jiee UPOKOH ayAUTOPUN).

5. NHTepaKkTHUBHbIE TEXHOJIOTHU — OPTaHHU3AIMs 00pa30BaTEIHLHOTO TpOoIecca, KOTOo-
pasi pearnoiaraeT akTUBHOE U HETMHEIHOe B3aUMOJICiCTBUE BCEX YYACTHUKOB, JOCTUKCHHE
Ha ITOH OCHOBE JIMYHOCTHO 3HAYUMOTO JIJIi HUX 00pa3oBaTeIbHOTO pe3yibraTa. Hapsay co
CHEIHMAM3UPOBAHHBIMU TEXHOJOTUSIMU TaKOTO POJa MPUHLIUIT HHTEPAKTUBHOCTU MPOCIIEKHU-
BaeTCs B OOJBIIMHCTBE COBPEMEHHBIX OOpPa30BATEIBHBIX TEXHOJOTHH. MHTEpaKTHBHOCTH
MoJIpa3yMeBaeT CyobeKT-CyObeKTHBIE OTHOIIEHUS B X0/1e 00pa30oBaTeNbLHOrO Mpoliecca U, Kak
ciencTBre, GopMUpPOBAaHUE CaMOPa3BUBAOIIEHCS WH(OPMAITMOHHO-PECYPCHOM CpPEJIbI.

@opmbl y4eOHBIX 3aHSITHI ¢ MCMOJb30BAHHEM CHENHAJIN3HPOBAHHBIX MHTEPAK-
THUBHBIX TEXHOJIOTHii:

Jlexuust «oOpaTHOW CBS3M» — JEKIUS—TIPOBOKAIMS (M3II0KEHHUE MaTepHalla ¢ 3apaHee
3aIITaHUPOBAHHBIMH ~ OIMMOKaMM),  JIeKIUsA-Oecena,  JICKIUSA-AUCKYCCHS,  JICKIIHS-
npecckoHpepeHIus.

CeMHHAP-TUCKYCCHS — KOJUISKTUBHOE OOCYKJIEHHWE KaKOTO-JIMOO CIOPHOTO BOIPOCa,
mpo0OJieMbl, BBISIBICHHE MHEHUU B Tpymie (MEXIpyHHIOBOW TUANOT, AUCKYCCHS KaK CIIOp-
JIAasor).

6. UndopManimoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TEXHOJIOTMU — Opra-
HU3anus 00pa30oBaTEIILHOTO MPOIecca, OCHOBAHHAS Ha MPUMEHEHHUH CIICIUATH3UPOBAHHBIX
MPOTPaMMHBIX CPeJl M TEXHUYECKHUX CPEICTB padOThI ¢ MH(OpMAaIIUEH.

®opMbI yUEOHBIX 3aHATHH C WCIOJIB30BaHWEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI:

Jlexnus-Bu3yaM3anus — W3J0KEHUE COACPNKAHHS CONMPOBOXKIACTCS Ipe3CHTAIueH
(meMoHCTpaIei y4eOHbIX MaTepHaliOB, IPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX,
B T.4. WTIOCTPATUBHBIX, TPaQUUECKUX, ayINO- U BHICOMATEPHAIIOB).

6 YueOHO-MeTOIMYeCKOe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaroIUXCsl

[To mucnuminne «TexHonorus odorameHus NoJe3HbIX UCKOMAEMbIX » MPEAyCMOTpEeHa
ayJUTOpHAs ¥ BHEAYJUTOPHAsI CAMOCTOsITeNIbHAs paboTa 00y4yaromuxcsl.

CamocrosiTenbHas paboTa CTYICHTOB MOCTPOCHA TAKUM 00pa3oM, 4To B Tporiecce pado-
ThI CTYI€HTBI 3aKPEIUIAIOT 3HAHUS, OJyYE€HHbIE B MPOIIECCe TEOPETUYECKOTO 00ydeHUs, TeM
caMbIM (OPMHUPYIOT TPOPECCHOHATBHBIC YMEHUS U HABBIKH.

B mpouecce n3ydeHus: JUCHUILIMHBL OCYLIECTBISECTCA TEKYILUUU U IEPpUOJUIECKUN KOH-
TPOJIb 32 pe3yJIbTaTaMU OCBOEHHUS Y4eOHOro Kypca. TeKyluil KOHTPOJIb OCYIIECTBIISIETCS He-
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HIOCPE/ICTBEHHO B MPOIIECCE YCBOCHMUS, 3aKPEILICHHS, OOOOLICHUS 1 CUCTEMaTU3alli1 3HaHUI,
YMEHHIA, BJIAJCHUS HABBIKAMU M IMO3BOJISIET ONEPATHBHO JAMArHOCTHPOBATH M KOPPEKTHUPO-
BaTb, COBCPUICHCTBOBATL 3HAHUSA, YMCHUA U BJIAJACHHUC HABbIKAMU CTYACHTOB, OGGCHG‘II/IBaeT
CTUMYJIMPOBAHHE ¥ MOTHBALIMIO MX JICATEILHOCTH HAa KaXIOM 3aHATHH. TeKylHid KOHTPOIIb
OCYIIECTBIISIETCS B hopMe YCTHOTO ompoca (codeceroBaHms ).

[Teprioanyeckuii KOHTPOJIb IEJIb KOTOPOro O0OOIICHHE M CHUCTEMAaTH3allMs 3HAHHH,
npoBepka 3 (HEKTHBHOCTH YCBOCHHS CTYACHTAMH ONPEICICHHOIO, JIOTHYSCKH 3aBEPLUICHHOTO
CoZIepKaHMsl y4eOHOro MaTepHaia OCYIIECTBIsIeTCs B (opMe 3aluThl Ja0OPaTOPHBIX, KOH-
TPOJIBHBIX padoT.

O1neHOYHBIE CPENICTBA /AJIs IPOBEAECHUS TEKYIIEH aTTecTaluu
[IpuMepHBIii IIepeYeHb TEM U 3aJaHUM JUIsl CAMOIIPOBEPKHU

KOHTPOJIBHAA PABOTA Ne 1
Tema: TexHomorust odoraiieHus pyJ1 IBETHbIX METAJIOB

Bapuant Ne 1

TexHonorust o0orameHus: MEJHbIX U MEAHO-TUPUTHBIX pyA. OCHOBHbIE MUHEpAJIbl Me-
1. MecTopoKIeHuU .

BapuanTt Ne 2

TexHonorust o0oraimeHusi MeIHO-UMHKOBBIX pyA. OCHOBHBbIE MUHEpaibl LUHKA. Me-
CTOPOKICHMUSL.

Bapuant Ne 3

TexHonorus oboramieHus MeIHO-MOIMOEHOBBIX pya. JJoBoKa MeTHO-MOINOIEHOBBIX
KOHIIEHTpaToB. OCHOBHBIE MUHEPaJIbl MOJIHOIeHa. MecTOpOXKAECHUS.

Bapuant Ne 4

TexHonorust odorameHus: MeaHO-HUKeNEeBbIX pyl. OCHOBHbIE MUHEpPAJbl HUKENSA. Me-
CTOPOXKJIEHHUS.

Bapuant Ne 5

TexHomorust 000orameHns CBUHIOBBIX U CBUHIIOBO-IIMHKOBBIX pyA. OCHOBHBIE MUHeE-
paisl CBUHIA. MeCTOPOXKICHHUS.

Bapuant Ne 6

TexHonorust odboraiieHusi MeIHO-CBUHIIOBO-IIUHKOBBIX pyl. MecTOpOXKAeHHUS.

KOHTPOJIBHASI PABOTA Ne 2

Tema: TexHomorust odorameHuss HeMETAUIMYECKUX MOJIE3HBIX UCKOMAeMBbIX
Bapwnant Ne 1

KadecTBo 1 TexHoMOrHUeCcKUe copTa yriei. TexHomorus odorameHus yriei.
MectopoxaeHus.

BapuanTt Ne 2

CBolicTBa U MECTOPOXKICHUS aIMa30B. TeXHOIOrHs oboraiieHus KUMOEpIUTOBBIX PY/I.
BapuanTt Ne 3

TexHonorust odboraiieHusi KaOJIMHOBBIX pyl. MecTOpOXACHHUS.

Bapuant Ne 4

TexHomorust oboramieHust GocHopuTOB U aMaTUTOB. MECTOPOKACHHUS.
BapuanTt Ne 5

TexHonorus oboraimieHus: KaTUHbIX pya. MuHepaibl. MecTopoKaeHHUs.
Bapuant Ne 6

TexHomorus oboramieHus: CEpHBIX pya. MecTopoKIeHuUs.
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KOHTPOJIBHAS PABOTA Ne 3

Tema: [Tpon3BOACTBO IIBETHBIX METAJIJIOB

BapuanTt Ne 1

OO0UT METHBIX KOHIIEHTPATOB. XMMHUYECKHE peakiuu npoiecca ooxura. O0KUToBbIe
HEeYH.

Bapuant Ne 2

OO0XUT IMHKOBBIX KOHLIEHTPATOB. XMMUYECKUE PEAKIIUU MpoIlecca 00KuUTa.

Bapuant Ne 3

[InaBka MeIHBIX KOHIIEHTPATOB B OTpa)kaTeibHbIX neyax. CylHOCTh Ipolecca U Bax-
Helmue xumuieckue peakuuu. CoctaB U CBOKWCTBA IITEWHA U LIIaKa.

Bapuant Ne 4

OO0xUT CBUHIIOBBIX KOHIIEHTPATOB.

BoccranoButenbHas miiaBka CBUHIIA B IIAXTHBIX I€Yax.

Bapuant Ne 5

OrreBoe papuHHpPOBAHUE METH.

DnekTpuueckoe padhuHUPOBAHNUE MEIH.

Bapuant Ne 6

PadunupoBanue cBuniia. OCHOBHbIE IPUHIIUIIBI U CTAJAUU MPOIECCOB padUHUPOBAHUS:
00e3MeKMBaHuEe cepoid, odeccepedpeHre MMHKOM, OKHCIUTEIbHOE padUHUPOBAHUE, yaaje-
HUE BUCMYTA.

[lenbto nabopaTOpHBIX pabOT MO JaHHOM IMCUUIUIMHE SIBJISETCS NMPAKTUYECKOE O3Ha-
KOMJICHHE CTYACHTOB C PA3IMYHBIMU CXEMaMHU OOOTallleHHUs MOJIE3HBIX UCKOMAEMBIX C TIOMO-
b0 MOATOTOBUTENBHBIX Olnepanuil (1poOieHusl, U3MeNbueHus), TPaBUTALMOHHOTO, (hoTa-
[IMOHHOT'O, MAarHUTHOT'O METOJO0B OOOTalIeHMs], a TaK)Ke MOJYyYCHHE HABBIKOB IO BBINOJIHE-
HUIO pa3IMYHBIX OMNBITOB. B YacTHOCTH, CTYAECHT JOJDKEH yMETh IMPaBHJILHO OOOCHOBATH
MPEJICTABICHHYIO CXeMy OOOTralleHus A7 33JaHHOTO TUIIAa PYbI, pacCCUUTaTh OCHOBHBIE MO-
Ka3aTenu o0oralieHus U NMpeACTaBUTh WHAWBHIYaJbHBIM oTueT. Bee mosydyeHHble sKcnepu-
MEHTAJIbHBIE JIaHHbIE HEOOXO0IMMO MPOAHATU3UPOBATh, TPOBEPUTH BBHINOIHEHA JIM OCHOBHAS
1enb paboThl, chOpMyINPOBATH BRIBOBL. EciM moayyeHbl HU3KHE TEXHOJIOTMYECKHE MoKa3a-
TeIH 00oTalleHus], yKa3aTh BO3MOYKHbIC TPUUUHBI U TTyTH TIOBBIIIICHUS TTOKa3aTeseH.

[Tpu BeIMONHEHHMH PabOT CTpOro coOIroAaTh MpaBUia TEXHUKH O€30MaCHOCTH U HH-
CTPYKIMHU 10 paboTe ¢ anmnapaTypoi.

HpI/IMepHHﬁ MEpCUCHb TEM U 3aJlaHUM JJ1 IOATOTOBKH K 9K3aMCHY.

=

Knaccudukaiiys mone3HbIX HCKOMAEMBbIX.

2. TekcTypHO-CTPYKTYpHBIE OCOOCHHOCTH Meabcoaepkammx pya. OCHOBHbIE MHHEpa-

JIBI MEJTH.

TexHonorus oboraieHuss MEIHbIX U MEAHO-TIMPUTHBIX pya. MecTopoxaeHus.

TexHonorus oborameHuss MeAHO-IIUHKOBBIX pyA. OCHOBHBIE MHUHEpANIHI ITUHKA. Me-

CTOPOXKICHHUS.

5. TexHonorust o0orameHus MOTHOIEHOBBIX M MEIHO-MOIUOIEHOBBIX pyd. OCHOBHBIE
MUHEpaIbl MOOIeHa. MecTopoXKIeHHSI.

6. TexHomorust oborameHuss MeIHO-HUKENEeBBIX pyld. OCHOBHbIE MHHEpATbl HUKES.
MectopoxaeHus.

7. TexHonorust oOOraieHus: CBUHI[OBBIX ¥ CBHHIIOBO-ITMHKOBBIX pyA. OCHOBHbBIE MU-
Hepam,l CBHHIIA. MeCTOpO)KJIeHI/ISI.

8. TexHonorust oboraiieHus: MeIHO-CBUHIIOBO-IIMHKOBBIX Py/l. MeCTOPOKICHHUS.

9. TexHonorus o0OoralieHus] MBIIIBIKOBBIX pyA. OCHOBHBIE MHUHEpAIbI MBIIIbsIKa. Me-
CTOPOXKICHHUS.

10. TexHOMOTHS U3BJICUEHHUS 30JI0Ta U3 KOPEHHBIX PYI. MECTOPOXKICHHUS.

11. MeTobl U3BJIEYEHUS 30J10TA U3 IECKOB POCCHIITHBIX MECTOPOKICHUH.

»w
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12. Vi3BneueHue 3010Ta U3 Py U KOHLIEHTPATOB IIMAHUPOBAHUEM U amMajIbraMaluei.
13. KagecTBO M TexHOJOTHUECKHE copTa yrieh. TexHomorus oboramenus yriaei. Me-
CTOPOXKICHHUSL.
14. TexHnonorust oboraimenusi rpadUTOBBIX pyl. MeCTOpOXKACHHUS.
15. CBoiicTBa U MECTOPOXKACHUS aiMa30B. TexXHOIOT s 000TaIIeHHUS aTMa30B.
16. XapakTepucTuka alfOMUHHEBBIX pya. OCHOBHOE CBIPhE JIJISi POU3BOICTBA AIFOMHU-
Husa. O06nacTb NPUMEHEHHUSL.
17. TexHomorus odorameHus KaoJIMHOBBIX pyA. MecTopoKaeHUs.
18. TexHosorusi oborameHus: aHAaTy3UTOBBIX, KHAHUTOBBIX U CUJUIMMAHUTOBBIX PY/I.
Konauuuu Ha koHIIeHTpaThl. MecTtopoxkieHusi. O01acTb NpUMEHEHHS] KOHIIEHTPATOB.
19. Texnonorus oborameHus TajJbka 1 MarHE3UTOBOTO ChIPbsi. MeCTOpOXKIeHUSI.
20. Texnomnorusi o0oramieHus KBapieBoro 1 mnojaeBoLInaToOBOrO ChIPhsI.
21. TexHonorusi 00OTaIIeHUs CIIOABI. MeCTOPOXKICHUSI.
22. TexHomnorusi o0OTaIeHus CEpHBIX pyIl. MecTOpOKACHHUS.
23. TexHomnorust o0orameHust 0apUTOBBIX Pya. MecTOpOKICHHSI.
24. Texnomnorus odoramieHus: GochOPHUTOB U allaTUTOB. MeCTOPOXKACHHUS.
25. TexHomorust o0oraeHus KAIMHHBIX pya. MuHepaasl. MecTopoXIeHuS.
26. TexHomnorusi o0oramieHus ypaHoBbIX pya. Munepasbsl. MecTopoxaeHus.
27. ®norarus BosibppamMcoiepkamux pya. MuHepaisl Boiabppama.
28. dnoTalus TATAHOBBIX U IIUPKOHUEBBIX pyA. MuHEpanbl TUTAaHA U IUPKOHUSI.
29. TexHomorust 000TAIICHNUS JINTHEBBIX PYA. MHUHEpAJIbI JIUTHSI.
30. OOGxur MemHBIX KOHIEHTPATOB. XUMHUYECKHE pEaKIMH Ipolecca O0XKHra.
OOGXUTOBBIE TICYH.
31. [InaBka MeIHBIX KOHLIEHTPATOB B OTpa)kaTeNbHbIX Nedax. CyIIHOCTH mpolecca u
BakHeHIIne xumMuueckue peakiuu. CoctaB U CBOWCTBA IITEHHA U 1IJIaKa.
32. Or"eBoe papMHUPOBAHUE MEIU. DIEKTpUIecKoe paMHUPOBAHUE METH.
33. OOKHUT IMHKOBBIX KOHIIEHTPATOB. XHMH3M IIpoIiecca.
34. BrlmenaunBaHue LIMHKAa W OYUCTKA PAacTBOPOB OT IMpHuMeceil. Ammaparypa JUis
BBIIIEJIAYNBAHUSI.
35. OOGXHMI M ClIeKaHHWE CBUHIIOBBIX KOHIIEHTPATOB. XMMHUECKUE PEaKLUH Mpoliecca
o0xwura.
36. PadhuHupoBaHue 4epHOBOTO CBUHIIA.

JUJ1s1 BBIMOJTHEHUS! KOHTPOJIBHOM pabOTHI 10 33JaHUI0 KaKIOMY CTYJEHTY IpejiaraeTcs
JUId yKa3aHHOTO TUIA pyJ pa3paboTaTh CIEIyIOIINE BOIPOCHL:

- JINTEpaTYpHbII 0030p MPAKTUKH MepepabOTKH aHATIOTUYHOTOCHIPbS;

- CXEeMY MOATOTOBKH Py/ibl K 00OTalleHHIO;

- TEXHOJIOTUYECKYIO CXeMy OOOTraIieHusl U peareHTHbIN pexxuM (eciau HeoOXOoauMo), a
Tak)ke MPUMEHEHHE OCHOBHOTO 00opyaoBaHus. TpeboBaHUs K KOHLIEHTpAaTaM U UX MPUMEHe-
HUE.

21.]'[5{ BBIITOJIHEHHU L KOHTpOHLHOﬁ pa6OTBI CTYACHT NPUHUMACT UCXOAHBIC JJAHHBIC B CO-
oTBeTCTBYIOlIEeH Tabnuie. Homep BapmaHTa COOTBETCTBYET mocienHeil mudpe mudpa cry-
neHTa. OObEM TOSCHUTENBHOW 3alMUCKU K KOHTPOJBbHOM pabore He meHee 8-10 crpanuil
dopmara A-4. O6s13aTeIbHO yKa3aTh CCHUIKHM HA MCIIOJIb30BAaHHbIE TUTEPATYpHbIE HCTOUHUKH.

Tabnuna
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HcxonHble qaHHbIe 17151 BBITOJHEHUSI KOHTPOJIBHON paboOTHI

Bapuant Tun coipbs
1 Xpomcoepxaias pyaa
2 Mapranenecoaepxanias pyaa
3 Hukensconepikamias pyaa
4 CBuHeI0CcOIepKaIas pyua
9) Monubencoaepskamias pyaa
6 [TonmumeTanmuieckas pya
7 3osi0TOCOIepKALIAs Pyaa
8 Anma3zocojepikanias pyia
9 Yronb
10 I'pacduroBas pyna
11 Marse3uToBoe ChIpbEé
12 [ToneBomnaroBoe ChIpbEé
13 CmopnsHas pyna
14 Kuanurosas pyna
15 Kaymniiasle conn
16 dmroopuToBas pyaa
17 Cepnas pyna
18 OnoBocozeprkaias pyja
19 AnatuToBas pyaa
20 MarseruroBas pyna
21 BypoxenesnsikoBas pyna
22 TuTaHoMarHeTuToBas pyjaa
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.

Ilpumepnoe codeporcanue:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHbIE CpeCTBA

ITK-5 roToBHOCTHIO 1eMOHCTPHPOBATH HABBIKH Pa3padoTKH NJIAHOB MePONPUATHI 10 CHUKEHHUIO TEXHOTeHHOM HATPY3KH MPOU3BOICTBA HA
OKPY:KAKIIYI0 Cpely NMPHU IKCIIyaTAMOHHOM pa3Be/Ke, 100bIUe U nepepadoTKe TBEPABIX MOJE3HbIX HCKONAEMbIX, 4 TAKKE NMPU CTPOUTEIb-
CTBE U IKCILTYaTAlNHU

3HaTh

Hay4yHbIE€ METOJIbl U MEPO-
IIPUATHS 110 CHUIKEHUIO TEX-
HOTCHHOW Harpy3KH Ha OK-
PYKaroUlyro cpeay IpHu Kc-
IJIyaTallMOHHOM pa3BeJIKe,
n00bIYe U epepadboTKe
TBEPAbIX MOJIE3HBIX UCKO-
MTAEMBIX

Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:
1. CymHOCTb, TIaBHBIC 0COOCHHOCTH M KJIACCU(UKAIHUS MEXaHUYIECKHUX IPOIECCOB 000TaIECHUS.

2. CymHOCTb, TJIaBHBIE 0OCOOCHHOCTH U KJIACCU(UKALNS TUIAPO- U MUPOMETAIUTYPTrHISCKHUX MPOIIec-
COB.

YMmern

IIPUMEHSTh Hay4YHbIE METO-
JIbl 1 MEPONPUSTHS 1O CHU-
KEHHUIO TEXHOT€HHOW Ha-
Ipy3KH Ha OKPYKaIOIIYIO
Cpeny IpH KCILTyaTalloOH-
HOM pa3BeJike, JOObIYE U TIe-
pepaboTKe TBEPABIX MOJE3-
HBIX HCKOMaeMBbIX

Ilpumepnvle npakmuueckue 3a0anua 01 IK3amena:
CocTaBUTh CXeMyY M peareHTHBIA PeXuM JUIsl 00oralieHus TOHKOBKPAIJIEHHON JTBYXKOMIIOHEHTHOH py-
Tbl

Bnanets

HaBbIKAMU IIPUMEHEHUS Ha-
YYHBIX METOJIOB U MEPO-
MPUATUN 110 CHUKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-

Pewiums 3a0auy:

Onpenenuth TEXHOJIOTHYECKHE TTOKa3aTeNnu (PIOTallMOHHOTO 000TaIEHUS] METHOW PY/IbI:
- BBIXOJ] MEJIHOT'O KOHIIEHTpATa,

- BBIXOJI XBOCTOB,




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

PYXKAOIIYIO Cpely MpH KC-
IJIyaTallMOHHOM pa3BeJIKe,
no0b14e 1 rnepepadboTke
TBEPJIBIX TOJIE3HBIX UCKO-
MaeMbIX

- MaCcCy XBOCTOB,
- U3BJICUCHHUC MCIU B MCI[HBIP'I KOHLCHTpPAT,
- U3BJICUCHHUC MCU B XBOCTbI 1JIA yCJIOBHfI, YKa3aHHBIX B Ta0II.

PesynbraThl pacuera TEXHOJIOTHYECKHUX MTOKa3aTesieil 0(OpMUTH B BUJIE CTAHIAPTHOW TaOIHIIBL.
Onpeznenuts MapKy MEIHOTO KOHIIEHTpaTa U3 TabJ.

ITK-6 ncnonp30BaHneM HOPMATUBHBIX JOKYMEHTOB 110 0€30I1aCHOCTH U IPOMBIIIJICHHON CAaHUTAPUH ITPU IPOSKTUPOBAHUH, CTPOUTEIBCTBE U IKCILITya-
TaIMH TPEIIPUSATHIA IO SKCIUTYaTAaIlMOHHON pa3BesiKe, T100bIue 1 rnepepaboTKe TBEPBIX IMOJIE3HBIX HCKOMAEMbIX U MOA3EMHBIX 00BEKTOB

3HaTh HOPMATUBHBIE  TOKYMEHTEI
no Oe3onacHOCTH U 1po- | Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
MBIIUICHHON CaHUTApUU IIPH
MPOEKTUPOBAHUH, CTpOH- 1. TexHonoruueckue TUIBI U COPTa pyad. Mapku KOHIIEHTPATOB.
TCIBCTBE H 3KCHJ’IyaTaIII/II/I 2 TCXHOJ'[OFI/H[ 06OFaHIeHI/I$I py,[[ IIBCTHBIX U peI[KI/IX MCETAJIJIOB. KOHI[I/IIII/II/I Ha KOHIIGHTpaTBI.
NPEaNpUATU  TI0  Iepepa- 3. Texuomorusi oborameHuss HEMETALTUYECKOTO ChIpba. KOHAUIMM Ha KOHIIEHTPATHI.
60TK€ TBep)II)IX IIOJIC3HBIX
HCKOITAEMBIX
YMeTh MPUMEHATh  HOPMAaTHBHBIE
JOKYMEHTHI 10 Oe30macHo-
CTH U IIPOMBIIUICHHON caHu- | I[Ipumepnbie npakmuueckue 3a0anus 0asa IK3aMeHa:
TapuH NpU MPoeKTUpoBaHUH, | COCTaBUTh CXEMY U PEAreHTHBIM peXUM JJIsi 00OTaIleHHs! CIUIOIIHON M TOHKOBKPAIUIEHHOH JBYXKOM-
CTPOUTENBCTBE M DKCIUTya- | TOHEHTHOW PYyIbl
TallMd TPENNpUATAN MO Te-
pepaboTKe TBEpABIX IOJIE3-
HBIX MCKOIAeMBIX
Bnanets HaBBIKaMH npumeHeHus | Pewuums 3a0auy:

HOPMATUBHBIX JOKYMCHTOB
mo 0e30macHOCTH U MpPo-
MBIIUICHHON CaHWUTapUu NpH

OrnpenenuTh MacCOBYIO JIOJIFO MEIM B KOHIICHTPATE, COCTOSIIEM M3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B
Tabnuie (1Mo 3aJaHuIo)
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

MIPOEKTUPOBAHUH, CTpou-
TEIbCTBE U HIKCIUTyaTalluH
NpeanpusaTHii 1o mepepa-
0OTKE TBEPABIX TOJE3HBIX
HCKOMAeMbIX

IMK-17 roTOBHOCTBIO UCIIOIB30BATh TEXHUUEC

HOM Pa3BCIKC, ,Z[O6LI‘IC, Hepepa60TKe TBCPAbIX ITOJIC3HBIX NCKONIACMBIX, CTPOUTCIILCTBC U SKCILIyaTalluH ITOJA3EMHBIX 00BEKTOB

KHEC CPCACTBA OINIBITHO-ITPOMBIIIJIICHHBIX HUCITBITAaHUH O6OPYI[0BaHI/I$I ¥ TEXHOJIOTHH IIpU 3KCIUTyaTallMOH-

3Hath OCHOBHBIE TEHACHLUH pa3- | [lepeuens meopemuueckux 60npocos K IK3ameny:
BUTUSA  I[POU3BOACTBEHHBIX 1. TexHonormyeckue TUMBI U copTa pyA. IlpeaBapurtensHoe oborameHne pyA MBETHBIX METAJJIOB.
HPOLIECCOB, HIOKa3aTelu I[pakTrka oboramieH s py/ [BETHBIX M PEAKUX METAILIOB.
[IPOU3BOACTBA 2. TexHomorusi 060TranieHNs: TOPHO-XUMHYECKOTO CHIPBS.
3. TexHonorus 00OTalCHUS] HEPYAHBIX MOJIE3HBIX HCKOMACMbIX.
Ymers NPUMEHATh M3y4YEeHHBIE TEH-
JICHIIUA PAa3BUTHS TPOU3BOI-
Ipumepnuvie npakmuueckue 3a0anus 013 IK3AMEHA:
CTBEHHBIX IIPOIECCOB, TOKa- .
CocraBuTh CXeMy IS IepepabOTKU MOJMMETATHYECKON PY/IbL.
3aTelM  TPOW3BOJCTBA B
npodeccuoHaTbHON nesi-
TEJNILHOCTH
Brnaners TEHJICHIUSMH pasButus | Pewuums 3a0auy:

IMPOU3BOJACTBCHHBIX IIPOLECC-
COB, TOKa3aTelu MPOU3BOJI-
CTBa B TMPO(PECCHOHAIBHON
NS TeTbHOCTH

OrnpenenuTh TEXHOJIOTHYECKUE TIOKA3aTeNn 000TaIleH!sT MEIHO-CBUHIIOBO-IIMHKOBOU PY/IbIL:
- BBIXOJ KOHIIEHTPATOB,

- BBIXOJI XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYCHUE KOMITOHEHTOB B KOHIICHTPATHI,

- U3BJICYCHUE KOMITOHEHTOB B XBOCTHI JJISI YCIIOBHH, YKa3aHHBIX B Ta0JI.

OHpe,Z[CJ'II/ITB MapKu KOHIICHTPATOB.

Pe3ynbTathl pacuera TEXHOIOTMUECKHUX TTOKa3aTesell opOpMUTH B BUJI€ CTAaHIAPTHON TaOIHUIIBL.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

IIK-19 roTroBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBAIMOHHBIX PellleHUil 10 IKCIJIYaTAIlMOHHOI pa3Be/ke, 100bIUe, mepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBbIX, CTPOUTEIbCTBY H IKCILUIYATAIIMM NOI3€MHBIX 00bEKTOB

3HaTh OCHOBHBIE TEHIACHIUY pa3- | Ilepeuens meopemuueckux 60npocoeé K IK3AmMeHy:
BUTHS UHHOBAIIMOHHBIX pe- 1. Pagmomerpuueckoe, rpaBUTAllMOHHOE, (uioTanroHHOEe oOoramieHue. KoMOMHHpOBaHHBIE MPO-
HIEHUH 10 epepadboTKe 1IECChI TEPEePadOTKN KOMIUIEKCHBIX PYII.
TBEPABIX MOJIE3HBIX UCKO- 2. ITpoueccsl THIPOMETAILTYPIHH B cXeMax oboraiieHus. AMaabramanus U uaHupOBaHue.
MAeMBIX

YmMmeTh MIPUMEHSTh U3yYCHHbIC TCH-
JCHLIUU pa3BUTUS UHHOBA- | IIpumephble npakmuueckue 3a0anus 0 IK3amena:
LIMOHHBIX penieHui no nepe- [ CocTaBUTh KOMOMHUPOBAHHYIO CXEMY MepepadOTKH TPYTHOOOOTaTUMON ABYXKOMIIOHEHTHOU PY/IbI
paboTKe TBEPABIX MOJE3HBIX
HCKOMAeMbIX

Bnaners TEHJICHLIUSMU pa3BUTUA UH- | Pewuums 3a0auy:
HOBAIIMOHHBIX pelieHuii mo | PaccuuTtaTh TeXHOIOTHYECKHUE MMOKA3aTeNu o0oramenus (GproTainoHHOro 1exa. Pe3ynbrarel npeacra-
nepepaboTKe TBEP/IbIX IO- BUTH B Tabnuie. Micxonueie nannupie: MaccoBas noist Cu B pyzae — 0,9 %, B konnentpare — 20 %, B xBo-
JIE3HBIX MCKOITA€MBIX crax — 0,1 %.

I[NICK-6-2 CIIOCOOHOCTBIO BBHIOMPATh TEXHOJOTHIO MPOU3BOJICTBA padOT MO OOOTAIIEHUIO TOJIE3HBIX UCKOMAeMbIX, COCTABIATH HEOOXOIUMYIO J10-

KYMCHTAIINIO B COOTBCTCTBHU C HeﬁCTBYIOHIHMH HOpMaTUBaMU

3HaTh OCHOBHBI€ MTOHSATHUS METO- Ilepeuenv meopemuueckux 60npocos K IK3amemny:
JI0B, CIIOCOOOB U CPEJICTB 1. TexHonorus U mpakTUKa 0OOTAIEHUS PY/I IIBETHBIX M PEIKUX METAIIOB.
MOJYYEHUS ChIPbSI U KOH- 2. TexHomorus u MpakTUKa 00OTAIIEHUs TOPHO-XUMHUYECKOTO ChIPhSI.
[IEHTPATOB TpHU MepepadboOTKH 3. TexHoyorus U MpakTHKa 00OTAIIEHUS HEPYIHBIX ITOJIC3HBIX HCKOITAEMBbIX.
TMOJIE3HBIX UCKOMAEMbIX

Ymetp BBIOMpATh TEXHOJIOTHUIO MPO- | Ilpumepnsvle npakmuueckue 3a0anus 01 IK3amena:

M3BOJICTBA paboT Mo obora-
IIEHUTO MOJIE3HBIX UCKOTIae-

CoCTaBUTH CXEMYy IJid nepepa60TKH MOJIUMETAIINYECKOM PYAELL
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CTpYKTypHEIH [Tnanupyemsble pe3ynbTaThl
AJEMEHT OueHouHbIE CPEACTBA
KOMIIETCHIINH 0byuenus
MBIX, IPUMEHSATH CIIOCOOBI U
CpelcTBa JIsl OJTYUCHHUS
KOHJUIIMOHHBIX KOHIIEHTpa-
TOB, COCTaBJISITh HEOOXOIHU-
MYIO IOKYMEHTAIIHIO B COOT-
BETCTBHH C JICUCTBYIOIUMHU
HOpPMaTHUBaMU
Bnaners HaBbIKaMU BbIOMpATh TEXHO- | Pemums 3adauy:
JIOTHUIO MTPOU3BOJICTBA padoT | Ompenenuts TEXHOIOTHUECKHEe TOKa3aTeNu 000ralleHus: CBUHIIOBO-IIUHKOBO-0apUTOBOM PY/IbI:
110 0OOTAIIEHUIO TOJIE3HBIX | - BBIXOJ KOHIIEHTPATOB,
HCKOMAEMbIX, COCTABIISTh - BBIXO/J] XBOCTOB,
HEOOXOIMMYIO IOKYMEHTa- | - MacCy XBOCTOB,
LIUIO B COOTBETCTBUM C JIel- |- U3BJICUEHNE KOMIIOHEHTOB B KOHILIEHTPATHI,
CTBYIOILIMMU HOpMaTHBaMH | - U3BJICYeHHE KOMIIOHEHTOB B XBOCTHI I YCIOBHH, YKa3aHHBIX B Ta0II.
Pe3ynbTathl pacyera TEXHOJIOTHYECKHUX MOKa3aTeneld opOpMUTH B BUIE€ CTAHAAPTHOM TaOJIHUIIBI.
Ornpeaenutb MapKu KOHIIEHTPATOB.
INICK-6-3 CIIOCOOHOCTHIO BEIOMPATh M PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKUE MapaMeTphl 3H(PEKTUBHOTO U HIKOJIOTHYECKH OE30MacHOTO MPo-

M3BOJICTBA paboT MO nepepadboTke U 00OralleHUI0 MUHEPAIIBHOTO ChIPhSl HA OCHOBE 3HAHWI IPUHIUIIOB MPOEKTUPOBAHUS TEXHOJOTHYECKUX CXEM 000-

TaTUTCIIbHOTO ITPONU3BOACTBA

3HaTh OCHOBHBIE TTOHSATHS METO-
JI0B, CIIOCOOOB U CPEJICTB
TTOJTYYEHUS CHIPhSI K KOH-
[IEHTPATOB MpHU NiepepaboTKu
TTOJIE3HBIX UCKOMTAEMBIX JJIS
CO3/aHusl, PETYJIUPOBAHUS
3(PEKTUBHOTO B IKOJIOTH-
4eCcKH 0€3011acCHOTO MPOU3-

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. TexHonorus oGorameHust pya LUBETHBIX U PEIKUX METAJUIOB.
2. TexHomorusi 000TaIeHNs TOPHO-XUMHYECKOTO CHIPBSI.
3. TexHomorust o6oramieHus HepyIHbIX MMOJIE3HBIX HCKOIAEMBbIX.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

BOJACTBA

YMeTs

BbIOMPATH TEXHOJIOTHIO IIPO-
M3BOJICTBA paboT 1Mo obora-
IICHUIO MOJIE3HBIX UCKOIIae-
MBIX, IPUMEHATH CIIOCOOBI U
CpeAcTBa /s MOIy4YEeHUS
KOH/IMIIMOHHBIX KOHIIEHTpPa-
TOB JUIsl CO3/1aHUs, peryiiu-
poBanust 3pPEeKTUBHOTO U
9KOJIOTUYECKU O€30I1aCHOTO
MIPOU3BOJICTBA

Hpumepnble npakmuieckue 3a0anHus 01s IK3IAMEHA:
CocTaBuUTh CXEMYy IJid nepepa60TKH MOJIUMETAJIINUECKOMN PYABI.

Bnanets

CIIOCOOHOCTBIO BBIOMpATh U
paccUUTHIBATh OCHOBHBIE
TEXHOJIOTUIECKHE TTapaMeT-
pbl 3¢ (eKTUBHOTO U 3KOIO0-
THYECKH O€30MacHOTO TPO-
U3BOZICTBA paboT 10 nepepa-
00TKe 1 00OTaIlleHUIO MUHE-
PaJIbLHOTO CBHIPbsI HA OCHOBE
3HaHUH PHUHIUIIOB IIPOEK-
THUPOBaHMS TEXHOJIOTHYe-
CKHX CXEM 000TaTHTEIILHOTO
IIPOU3BOJICTBA U BbIOOpa OC-
HOBHOTO M BCITIOMOTATEIIbHO-
ro 000TraTUTENHHOTO 000pY-
JOBaHUS

Pewiums 3a0auy:

Onpenenuth TEXHOJIOTHYECKUE TTOKA3aTeN 000TalleHus: PTYTHO-(II0OOPUTOBON PYIBIL:
- BBIXOJ] KOHIICHTPATOB,

- BBIXOJI XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE KOMIIOHEHTOB B KOHLIEHTpAT,

- U3BJICUEHUE KOMIIOHEHTOB B XBOCTBI JIJISl YCIIOBHI, yKa3aHHBIX B Ta0II.

Pe3ynbpTaThl pacuera TEXHOJIOTHYECKUX MTOKa3aTesieil 0OpMUTH B BUJIE CTAHAPTHON TaOIMIIbI.
Ornpenennts MapKu KOHIEHTPATOB.

IICK-6-4 cnioco0HOCTBIO pa3padaThiBaTh U PeaJH30BbIBATH NPOEKThI MPOU3BOJACTBA NPH NepepadoTKke MUHEPAJIBLHOI0 H TEXHOT€HHOI'0 ChIPbS
Ha OCHOB¢ COBpeMeHHOﬁ METOT0JIOTHH MPOCKTHPOBAHUSA, PACCYUTHIBATDH NNPOU3BOAUTEC/ILHOCTL H ONPEACTATH NAPAMETPBI 060py)1013amm
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

odoratureabHbIX GadpuK

3HaTh BCE ITAITbl IPOU3BOICTBA
pu nepepadoTKe MUHE-
PaJbHOTO U TEXHOTEHHOTO
CBIPBSl HA OCHOBE COBPEMEH-
HOW METOJIOJIOTHUH MTPOCKTHU-
poBaHUs

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. OcHoBHbIE (PAKTOPHI, BIUSIIONINE HA TEXHOJIOTHUIO OOOTAIECHHUS CHIPhSI.
2. OCcoOEHHOCTH MOCTPOSHUS CXEM MPH BHIOOPE TEXHOJIOTUU 00OTAIICHHUS .

Ymerhb aHAJIM3UPOBATH BCE ATAIIBI
HPOU3BOJICTBA IIPH Iiepepa-
00TKE MUHEPATIHHOTO B TEX-
HOT€HHOTO ChIPbsI HA OCHOBE
COBPEMEHHON METOJ0JIOTUU
POEKTUPOBAHUS

Hpumepnble npakmuieckue 3a0anHus 01s IK3IAMEHA:
CocTaBuTh CXEMYy U peaFeHTHHﬁ PEKUM IJIA q)HOTaI_II/II/I MOJIUMETAJINYECKOM pPYyAbL

Brnanets IpoleccaMu POU3BOJICTBA
pu nepepadoTKe MUHE-
PAIIBHOTO ¥ TEXHOTE€HHOTO
CBIPBSl HA OCHOBE COBPEMEH-
HOM METOJI0JIOTUHU IIPOEKTH-
pOBaHMUs

Pewumo 3a0auy:

Onpenenuts TEXHOJIOTHUECKHE TTOKa3aTeN 000TalleHUS] METHO-HUKEIEBON PY/IbL:
- BBIXOJ] KOHIICHTPATOB,

- BBIXOJI XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE KOMIIOHEHTOB B KOHLIEHTPATHI,

- U3BJICUEHUE KOMIIOHEHTOB B XBOCTBI JIJISl YCIIOBHI, yKa3aHHBIX B Ta0II.

Pe3ynpTaThl pacuera TEXHOJIOTHYECKUX MOKa3aTeseil 0OpMUTH B BUJIE CTAHJAPTHON TaOIMIIbI.
Onpenenuts MapKy KOHLIEHTPATOB U3 Ta0JI.

IICK-6-5 roToBHOCTHI0 IPUMEHSITH COBPpeMeHHbIe HH(GOPMAalMOHHbIE TEXHOJIOTHH, ABTOMATH3UPOBAHHbIE CHCTEMbI IPOEKTUPOBAHUSA 000T a-

THUTEJIbHBIX IIPOU3BOJACTB

3HaTh MIPUHIUIIBI 1 METOJIbI CO3/1a-
HUSI COBPEMEHHBIX HH(OP-

Ilepeuensy meopemuueckux 60npocos K IK3ameny:
1. OcHoBHbI€ (aKTOPBHI, BIUAIONINE HA BBIOOP TEXHOJIOTUH 000TALECHUS ChIPbSL.
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CTpyKTypHBIii
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OueHouHble CpeCcTBa

KOMIIETEHIINHU 0byuenus
MalMOHHBIX TEXHOJIOTUH B 2. TexHomormyeckue CXembl U peareéHTHbIC PeXUMbI (IIOTAIMH PYJ LIBETHBIX METAJIJIOB U HEMeE-
MPAKTUYECKOU JesATEIbHO- TaJUIMYECKOTO ChIPBSI.
CTH 000TaTUTEIbHBIX MPOU3-
BOJICTB
YMmerb MIPUMEHATH IPUHLHUIIBI U M€-
TOJIbI CO3/ITaHHSI COBPEMEH-
HEIX HEGOPMAIOHHBIX TeX- ICIpumeprle npgkmulteacue 3a0anus ons 9K3amega: }
HOJOT A B IPAKTHYCCKOf OCTaBUTh KOMOMHHUPOBAHHYIO CXEMY ISl IEPEPAOOTKHU 30J10TOCOACPKALIECH PyAbL.
JesITeIbHOCTH 000raTUTeNb-
HBIX POU3BO/ICTB
Bnaners MPUHIIAIIAMUA U METOJaMHU Buinonanumo 3a0anue:
CO3/1aHHA COBPEMEHHBIX UH- | BrIOpaTh U 000CHOBAThH CXeMy oOoraiieHus pyasl. Crenarh pacyeT KaueCTBEeHHO-KOJIMYECTBEHHOU U
(popMaIMOHHBIX TEXHOJIOTHH | BomoILIaMoBOi cxeM. KpyIHOCTE M3MENbYEHHON Py/Ibl, MACCOBYIO JOJII0 IEHHOTO KOMIIOHEHTA B PY/IE,
B HpaKTI/I‘leCKOﬁ ACATCIBHO- | IPOU3BOAUTEIBHOCTD IIPUHATH 11O TabIuIlE.
CTH 00OTaTUTENBHBIX POM3- | HanpuMep: HCXOAHbIE JaHHBIE: COAEPKAHIE B M3MeENIbUeHHOM pye kinacca -0,074 mm — 60 %; MaccoBas
BOJICTB nons Cu B pyae — 1,0 %; pyausie Munepainsi— xanbkonupuT (CuFeS;), 6opaut (CusFeS,); mponsBoau-
TEJIHHOCTH (II0TAMOHHOMN (HaOPUKK — 5 MITH.T/TOJ.
IICK-6-6 CIIOCOOHOCTBIO aHATM3UPOBATh U ONTUMH3UPOBATH CTPYKTYPY, B3aUMOCBSA3H, PYHKIIMOHAIBHOE Ha3HAUYEHHE KOMIUIEKCOB IO 0ObIue,

nepepaboTKe U

O60FaH_[eHI/IIO TTOJIC3HBIX NCKOMACMBIX U COOTBECTCTBYIOIHUX ITPONU3BOACTBCHHBIX 00BEKTOB ITpU CTPOUTCIILCTBC U PCKOHCTPYKIINU

3HaTh

TCXHOJIOTUH 060FaI_HCHI/I${
TTIOJIC3HBIX UCKOIIAaCMbIX, Ha-
IpaBJICHUA CO3AaHUA MaJl0-
OTXOJHBIX U 6630TXO}1HI>IX
TCXHOHOFHﬁ; KOMIIJICKCHOC
HCIIOJIb30BAHHUEC MUHEPAJIb-
HOT'O CbIPbs

Hepeueub meopemu4ecCKux 60npocoe K IK3ameny:
1. CYH_IHOCTB, IJIaBHBIE OCOOCHHOCTH U I(J'IaCCI/I(I)I/IKaI_II/ISI MCXAaHUYCCKUX ITPOLECCOB O60F8.H.ICHI/I$I.

2. CyuHOCTD, TJIaBHbIe 0OCOOCHHOCTH U KJIacCU(UKAIUS THIPO- U MTUPOMETAILTYPTHYECKHUX TPOIiec-
COB o0oralieHus.

YmMmern

AHAJIU3UPOBATHL U pa3pa6a—
ThIBATh KOMIIJICKCHBIC TCX-

Ilpumepnvie npakmuueckue 3a0anus 013 IK3IAMEHA:
CocTaBUTh CXeMY M peareHTHBIA peXuM JUIsl oOoramieHusi TOHKOBKPAIJIGHHON TBYXKOMIIOHEHTHOM py-
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

HOJIOTHYECKHUE TIPOIECCHI U
CXEMBI 000TaIeHHS 10JIE3-
HBIX UCKOIAeMbIX, YCTONYH-
BOCTh TEXHOJIOTHYECKOTO
Iporecca ¥ KaueCTBO BbI-
IMyCKaeMOM MPOAYKIUH.

bl

Bnaners

CIOCOOHOCTBIO aHATU3HPO-
BaTh M ONITUMHU3UPOBATH
CTPYKTYpY, B3aUMOCBSI3H,
(byHKIMOHATBFHOE Ha3HAYE-
HUE KOMIUIEKCOB I10 100b14e,
nepepadoTKe U 00OTACHHIO
MIOJIE3HBIX UCKOMAEMBIX U
COOTBETCTBYIOIINX TIPOH3-
BOJICTBEHHBIX O0BEKTOB IIPU
CTPOUTENBCTBE M PEKOHCT-
PYKLHHU AJIS CO3JaHUS MaJIo-
OTXOJHBIX ¥ 0€30TXOHBIX
TEXHOJIOTUH.

Buinoanume 3aoanue:

BriOpatbh u 060cHOBaThH cxemy oborameHus pyasl. Caenars pacyeT Ka4ueCTBEHHO-KOJINYECTBEHHOU U
BOJIOILIIAMOBOM cxeM. KpynmHOCTh n3MenbueHHOH py/ibl, MACCOBYIO JI0JIFO LIEHHOI'O KOMIIOHEHTA B pyAe,
MIPOU3BOIUTENBHOCT MPUHATH 1O TaOJIHUIIE.

Hanpumep: ucxonnsie JaHHbIe: COAEepKaHUE B M3MEIbUEHHOH py/e kiacca -0,074 mm — 80 %; maccoBast
noist Cu B pyne — 1,2 %; pynabie Mmunepainbi— xanskonuput (CuFeS;), koemnun (CuS); mpou3Boau-
TEIBHOCTH (I0TallMOHHOMN adpuku — 1,5 MIIH.T/TOI.

26




0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTouHasi arTecTanusi 1Mo IUCHMILIMHE «TexHomorusi oOorameHus MOoJe3HBIX
HCKOIIAEMbIX» BKJIIOUYAET TEOPETUUYECKUE BOIPOCHI, MO3BOJISIIOUIUNE OLEHUTh YPOBEHb YCBOE-
HUSl 00y4arOIMMUCS 3HAHUH, M MPAKTHYECKUE 3aJaHHus, BBIBIAIONINE CTENEHb CHOPMHUPO-
BaHHOCTHU YMEHMI U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

DK3aMeH 10 JaHHOH JMCUUIUINHE MPOBOIUTCS B YCTHOM (popMe O IK3aMEHAIMOHHBIM
ousietam, Kaxablii U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOIPOCA U OJHO MPAKTHUECKOE
3a1aHKeE.

DK3aMeH MPOBOAUTCS MO OujieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHbINH MaTepual. [1o
OKOHYAHUU OTBETA dK3aMEHATOP MOXKET 3aJaTh CTYICHTY JONOJIHMUTEIbHBIE U YTOUHSIOLIUE
BONpockl. [TonokuTenbHbIM Takke OyJIeT CTpEMIICHHE CTYICHTa U3JI0KUTh Pa3IMYHbIE TOUKU
3peHHs Ha pacCMaTPUBAEMYIO MPOOIIEMY, BBIPa3UTh CBOE OTHOIICHHUE K HEW, IPUMEHUTH TE€O-
pEeTHUYECKHEe 3HAHUS [0 COBPEMEHHBIM MpodieMaM 00O0TralleHus MOJIE3HBIX UCKOMIAEMBIX.

IToxa3aTenu U KPpUTEPUH OLIECHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHOY» » (5 6a/ioB) — 00yyaromuiicsi moka3blBaeT BHICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHLIUH, T.€. CTYJEHT, IPEACTABIsAET BCECTOPOHHEE, CUCTEMATHY E-
CKO€ U TITyOOKOe 3HaHuE y4eOHO-IIPOrpaMMHOT0 MaTepuana, yMEeHHUE CBOOOJHO BBHIMOIHSThH
3aJlaHusl, IPEAYCMOTPEHHBIE MTPOrPAMMOM, YCBOUBIIMKA OCHOBHYIO M 3HAKOMBIN C JOMOJIHH-
TEJIBbHON JUTEPaTypol, PEKOMEHJI0BAaHHOM Mporpammoil. Kak mpaBuio, oueHka "OTIu4HO"
BBICTABJIIETCSL CTYJE€HTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSATUN JAUCLUILIMHBI B UX
3HaYEHUH Il IproOpeTaeMoii mpodeccuu, MPOSBUBIIUM TBOPUYECKUE CITIOCOOHOCTU B MOHHU-
MaHHH, U3JI0)KEHUH U UCTIOIB30BaHUH YIeOHO-TIPOTPaMMHOTO MaTepHara.;

— Ha OLEHKY «Xopoiio» » (4 0amia) — oOyJaromuiics MoKa3bIBaeT CPEAHUI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIMH, T.€. CTYIEHT IMPEICTAaBISET MOJHOE 3HAHHE Y4YeOHO-
IIPOrPaMMHOI0 MaTepHalla, YCIEIHO BBIIOIHAIOIUI IPEAYCMOTPEHHBIE B IIPOrpaMMe 3a/1a-
HUS, YCBOMBIIMI OCHOBHYIO JIMTEpaTypy, PEKOMEHJI0BaHHYI0 B mnporpamme. Kak mpaswuiio,
OLIEHKa "XOpoIIOo" BBICTABIIAETCS CTYINEHTAaM, ITOKa3aBIIUM CUCTEMAaTHUECKUN XapakTep 3Ha-
HUH MO0 AUCLUUIIIIMHE U CIIOCOOHBIM K MX CaMOCTOSITEIbHOMY IOIMOJIHEHUIO U OOHOBJICHHIO B
X0/Jie JanpHeimel yaueoHol paboTsl 1 MpohecCHOHATBLHOMN 1eATEIbHOCTH;

— Ha OIICHKY «YJOBJIETBOPUTEIHHO» » (3 Oayia) — 00y4aromuics MoKa3pBaeT Mopo-
TOBBI YpOBEHb CPOPMHUPOBAHHOCTU KOMIETEHIUMH, T.€. CTYJEHT, MPEJCTABISAET 3HAHUS OC-
HOBHOT'0 y4eOHO-TIPOrpaMMHOr0 MaTepuasia B 00beMe, He0OX0IMMOM ISl JallbHENIen yue-
Obl U mpeacTosiel paboThl MO CIEUUATBHOCTH, CIPABISIOMIMNACS C BBINOJIHEHUEM 3aaHUM,
MPEIYCMOTPEHHBIX MPOrPAMMOM, 3HAKOMBII C OCHOBHOW JIMTEPATypOH, PEKOMEHIOBAHHOMN
nporpammoii. Kak mpaBuiio, oneHka "yJ0BJIETBOPUTEIBHO" BBICTABIIAETCS CTYIEHTaM, IOMYC-
TUBIIUM MOTPEIIHOCTH B OTBETE HA HK3aMEHE W MPU BHINOJHEHUHM 3K3aMEHAIlMOHHBIX 3a/1a-
HUH, HO 00JagaroIUM HEOOXOJUMBIMH 3HAHUSMH U UX YCTPAHEHHS I0J PYKOBOJCTBOM
IIpEeno/1aBaTels;

— Ha OLIEHKY «HEYJIOBJIETBOPUTEIBHO» » (2 Oauia) — pe3ynbTaT oOyueHHs! He JOCTHT-
HYT, O0y4aronIuiicsi He MOXET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEIEHUS U OOBICHEHUS
uH(pOpMaIIMK, HE MOKET MOKa3aTh MHTEJIEKTYyalIbHbIE HABBIKU PEIISHUS MPOCTHIX 3aj1ad, T.€.
y CTyJeHTa, OOHapYKUBAIOTCS MPOOENbl B 3HAHUAX OCHOBHOT'O Y4€OHO-TIPOrpaMMHOTO MaTe-
puala, TOCTUTHYTHI MIPUHIIUIHAIBHBIC OIIUOKU B BBITIOTHEHUH MPEIYCMOTPEHHBIX MPOrpaM-
MOM 3aJaHuH.

Ha OLIEHKY «HEYJOBJIeTBOpHUTENbHO» (1 Oamn) — oOydaroluiics He MOXKET MoKa3aTh
3HAaHHS HAa YPOBHE BOCIIPOM3BEACHUS U OOBSICHEHMs] MHPOPMAIMH, HE MOXET MoKa3aTh WH-
TEJUICKTyaJIbHbIE HABBIKHM PELICHUS MTPOCTHIX 3a7ay.



8 YuebHo-MeTOANYeCKOEe U HH(POPMALIMOHHOE o0ecTiedeHre TUCIUTLTHHBI

a) OcHoBHas JIuTepaTypa:

1. ABnoxus, B.M. OcHOBBI 00OOTaIeHust MOJIE3HbIX UCKOMAEMbIX : YYEOHUK : B 2 TO-
max / B.M. ABnoxuH. — 4-e u3n., crep. — Mocksa : ['opHas kawra, [6. 1.]. — Tom 2 : Tex-
HoJIoruu obOorameHus moie3ubix nckomnaemerx — 2017, — 312 ¢. — ISBN 978-5-98672-465-
2. —Pexum nocryna: https://e.lanbook.com/book/111337

2. Kneitn, M.C. Texnonorust o0orarieHus 1mojae3HbIX HCKOMAeMbIX : yueOHOe rmocoodue
/ M.C. Kneiin, T.E. Baxonnna. — Kemeposo : Ky3['TY umenu T.®. I'opbauesa, 2017. — 193
c. — ISBN 978-5-906888-51-8. — Pesxum mocryma: https://e.lanbook.com/book/105409

3. OCHOBBI METAJUTYPTUYECKOTO MTPOU3BOJICTBA : yueOHuk / B.A. burees, K.H. Bnosus,
B.M. Konokoneues, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — Pexum aoctyna: https://e.lanbook.com/book/90165

4. bensies, C.B. OCHOBBI METAJLTYPTUYECKOTO U TUTEHHOTO IPOU3BOJICTBA : yueOHOE
nocooue / C.B. benses, N.0O. Jleymuna. — Poctos-Ha-/lony : ®@enuke, 2016. — 306 c¢. —
ISBN 978-5-222-24740-2. — Pexwum noctyna: https://e.lanbook.com/book/102277

0) lonoJIHUTeILHAS JIUTEPaTypa:

1. A6pamoB A.A. IlepepaboTka, oborameHue ¥ KOMILIEKCHOE MCIOIb30BaHUE TBEP-
JIBIX TT0J1e3HbIX HckomaeMbix. T.1 Ipomeccel annaparsl: Yueonuk. M.: MITY, 2004. — 471 c.

2. AbpamoB A.A. IlepepaboTka, oborameHne U KOMIUIEKCHOE HUCIOJIb30BAHUE TBEP-
JbIX 1osie3HbIX uckonaembiX. T.l1 TexHomorust oboramieHus Moje3HbIX MCKONaeMbIx: Yueo-
Huk. M.: MITYVY, 2004. —471 c.

3. AbpamoB A.A. TexHonorus nepepadoTku U oboramieHus pya: Yueb. mocod. B 2 kH.
— M.: U3npareasctBo MITY, 2005.

4. CnpaBouHuk 1o oboramenuto pya. B 3 1. /Ilox pea. bornanosa O.C.-2-e u3n., ne-
pepab. u non. — M.: Hexapa, 1983.

5. Ilepuognueckue wuznanus: "O6Goramenue pya", "Topsbiil xypuan', "HM3Bectus
BBICIINX Y4eOHBIX 3aBe/leHuI", pedepaTuBHbIN xypHai "TopHoe neno".

B) MeroauyecKkue yKa3aHUs:

1. lerons E.IO., [llaBakynesa O.I1. [TepepaboTka moyie3HBIX UCKOMAEMBIX [DIIEKTPOH-
HBII pecypc] : mpaktukyMm / MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. TUCK
(CD-ROM) — Pesxum moctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe o0ecnneuenne u UHTEepHET-pecypcebi:

Haumenosanue 110 Ne noroBopa Cpok JieiicTBUE JTHIICH3UN
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 6eccpouHo
Kaspersky Endpoint Security | Z1-300-18 ot 21.03.2018 28.01.2020
Juist OuzHeca-CTaHAapHTHBIN
7Zip cBOOOIHO pacrpocTpansemMoe | 6ecCpoyHo

1. HWudopmanmonHas cucrtema — ExnHoe OKHO JOCTyma K 00pa3oBaTENbHBIM pecyp-
cam. — URL.: http://www.window.edu.ru.

2. HaLII/IOHaHBHaSI I/IH(I)OpMaI_II/IOHHO-aHaHI/ITI/IquKaSI cucreMa — Pocculickuii HUHAOCKC
nayunoro nutupoBanus (PHHII). — URL: https://elibrary.ru/project_risc.asp.

3. TlouckoBas cucrema Axkamemus Google (Google Scholar). - URL:
https://scholar.google.ru/.
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9 MarepuajbHO-TEXHHYECKOE 00ecriedeHne TUCHUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUHN

OcHarnieHue ayJIMTOpHH

JlexunoHHas ayguropus

MynbTUMEIMIHBIE CPENCTBA XPAaHEHHUs, Iie-
peraud W IpeicTaBiIeHUs yueOHOH HuHdOp-
MAallHH.

Jlaboparopus MeXaHHMUECKUX HCCIeI0BaHUN

1. JlabopaTopHas ycTaHOBKa IIEKOBOM JIPO-
OMJIKH;

2. JlabopaTopHasi yCTaHOBKa KOHYCHOM JIpoO-
OWJIKU KPYITHOTO TIPOOJICHNS,

3. JlaboparopHasi yCTaHOBKa BaJIKOBOH Jpo-
OMJIKH;

4. JlabopaTopHasi ycTaHOBKa MEXaHUYECKOTO
BCTPSIXUBATEJIS,

0. JlaGoparopHasi ycTaHOBKaA IIIApOBOI MEJb-
HUIIBI;

6. JlaGopaTopHasi ycTaHOBKA MEJIBHHMIIBI C
BPALLIAFOLIENCS OCBIO;

7. JlabopaTropHasi yCTAaHOBKa HHEPIIHOHHOTO
rpoxoTa;

8. CtannapTHblii HAOOp CUT

[Tomemenne A1 XpaHEeHUsT ¥ NPOdUIaKTH-
YECKOro 00CTy)KHWBaHUS y4eOHOTO 00OopyIo-
BaHHUs

[xadsr JUTS XpaHeHUs y4eOHO-
METOJMYCCKOW  JOKYMEHTAIlMH, Yy4eOHOro
000pyIOBaHUSI M Yy4eOHO-HATJISAHBIX I10CO-
owuii.
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