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JIneT akTyaauzanuy paboveii porpaMmbl

PaBouas porpaMma nepecMoTpeHa, 06CykeHa i 0100pena /s peal3auy B 2020 - 2021
yueGHOM rofty Ha 3acefanny Kadenpe [€omorny, MapKIICHAEPCKOTO fena oborameHus

ITpotoxom ot 03 W@ roNe ]
3as. xadenpolt _ " WA, Tpumus

PaGouast mporpaMma mepecMoTpeHa, 00CyKIeHa i oo0peHa Ul peanH3alluy B 2021 -2022
yueGHOM rofly Ha 3acefanuu kadeapsl ['eonornu, MapKimeHsepeKoro Aeia i oborameHus

[Ipotokomor __ 2000 mEENo )
3as. xadenpoit 1A, Tpumms

Pa6ouas mporpaMMa mepecMoTpeHa, 00Cy iIena 1 0no0peHa JUIL peanH3aliy B 2022 -2023
yueGHOM rofTy Ha 3acefanuy kadenpsr ['eonoruy, MapKIIEHAEPCKOro Aena i oforameHus

[Ipotoxomor __ 20T SN0 e
3ap. kadenpoii W.A. T'punmvis

PaGouas POrpaMMa IepecMOoTpeHa, 00CyiJIena 1 ofo6peHa JUit peali3alin B 2023 - 2024
yueGHOM Tojly Ha 3ace/laHne Kaenps ['eonorui, MapKIICHIEPCKOro AeNa 1 oboramenns

[Ipotokomor __ 20 'm No o
3aB. xadenpoit N.A. T'pumie

Pafouast porpaMma repecMoTpeHa, o0cyskiena i 0100pera i pealH3anuy B 2024 - 2025
yaeGHOM oy Ha 3ace/anun kabepsl ['eonoruu, MapKIIefifiepckoro ena i 00oramierns

[IpoToxomor _ 20.¢ Ty WNo vl
3ag. kahenpoit N.A. Tpummu

Pafouas IporpaMMa TepecMoTpena, 06y keHa i 0100peHa [ULt peami3alyn B 2025 - 2026
yaeGHOM rofly Ha 3acenanun kapenpsl [eonornm, MapKIIEHIepCKOro Aea i 000TaleHHs

Tlpotokomor __ 20 1. No
3aB. xadenpoit W.A. I'pamun




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LlenssMu oCBOeHUS AUCIUILIMHBI «TexXHOIOTHUs oboralieHusl Moe3HbIX HCKOTIaeMbIX»
SIBJIAIOTCSL  pa3BUTHE Yy CTY/[IeHTOB JIMUHOCTHBIX KayeCcTB, a Takxke (popMupoBaHUe
rpogeccuoHa/bHbIX

B cootBeTcTBUHM C TpeboBanusimu PI'OC BO mo cnerumansHoctu 21.05.04 T'opHoe
Jeno.

2 MecTo uciiuiuiMHbl (MOJy/Is1) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbI

OucipruinHa TeXHOMOTUs 06OTalleHusl TO/Ie3HBbIX HCKOMAeMbIX BXOAWUT B 0a30BYIO
yacTh yueOHOTO miaHa 0Opa3oBaTe/IbHON POrpPaMMBI.

[ns  w3ydyeHWs  OUCLMIUIMHBI ~ HeOOXOAWMBI  3HaHWs  (YMEeHWs,  BJaJieHUs),
chopmMUpoBaHHbIE B pe3yJibTaTe U3yUYeHUsl JUCLIUTUIAH/ PAKTHK:

IpobsieHue, U3MebUeHe U rPOXOUeHHe

['paBUTALMOHHBIM METO/ 00OTalleHuUsT

MarHuTHBIE U 3/IEKTPUUECKHE METOZbI 00oTraleH st

DI0TALMOHHBINA MeTo oboraieHu st

CrierjpiaibHble 1 KOMOMHMPOBAHHbBIE METO/IbI 0OOTaIleH s

3HaHusi (yMeHUsl, BJIaJieHUs1), TIOJyUeHHbIe TIPU U3YUeHUU JIaHHOM JUCLIUMIUIMHBI OyAyT
HeoOXOJUMBI [IJ1s1 M3YUeHHs! AUCLIUTLIMH/TIPAKTHUK:

[Tpou3BOACTBEHHAs - TIPEJAUI/IOMHAsT TIPAKTHKA

[ToAroToBKa K CAaue ¥ ¢jlaua rocy/japCTBeHHOr0 3K3aMeHa

[ToArOTOBKA K 3allUTe U 3alllUTa BbIMTYCKHOW KBaTM(PHUKALMOHHON PabOThI

ITepepaboTKa ¥ MCMO/b30BaHKeE TPOJYKTOB 0OOTraleHust

3 Komnerenyuu obyuyaromerocs, ¢gopMupyembie B pe3y/ibTaTe 0CBOEHUSA

AUCIUIVIMHBI (MO/y/151) M TU/IAaHUPYeMble pe3y/IbTaThbl 00yYeHust

B pesysbTaTe 0CBOEHUSI JUCHUMTUIUHBI (Moaysi) «TexHOMorust oboraireHust Moie3HbIX
HCKOTIaeMbIX» 00yUaroIuiics Jo/bKeH 00/1a/1aTh C/IeAYIOIIMMA KOMITEeTeHL[USIMMU:

CTpYyKTYDHBIi [TnaHupyemMble pe3ysibTaTbl 00yueHUs
3/1IeMeHT
KOMITeTeHLIUU

[1CK-6.2 criocobHOCTBIO BEIOMpATh TEXHOJIOTHIO TTPOM3BOZCTBA paboT 1o oboralieHuto
TI0JIe3HBIX MCKOTIaeMbIX, COCTaB/ISATh HEOOXOUMYI0 JOKYMEHTALUIO

3HaTh OCHOBHBIE TTOHSITHSI METO/IOB, CITOCOOOB M CPE/ICTB MOJTyU€HHsI ChIPbS U
KOH-LIEHTPaTOB TIPY TiepepabOoTKH T0/Ie3HbIX NCKOTaeMbIX

YMeTb BbIOMpATh TEXHOJIOTHIO TTPOU3BOACTBA paboT 10 060TaIeHHI0 TI0Te3HBIX
MCKOTIaeMbIX, IPUMEHSITh CIIOCOObI U Cpe/iCTBA /ISl TT0/TyYeHust
KOH/JJMLIMOHHBIX KOHLIEHTPATOB, COCTAB/IATh HEOOXOIUMYIO TOKYMEHTALIHI0
B COOTBETCTBHH C [IeMCTBYIOIIMMU HOpPMaTUBaMU

BJI&,ELETB HaBbIKaMH BLIGI/IpaTB TE€XHOJIOTHWIO ITPOU3BOACTBA pa60T 1o 06OFaH.[8HI/II-0
I10/1e3HbIX MCKOIIdaeéMbIX, COCTaBJ/IATH HEOGXO,Z[I/IMYIO JAOKYMEHTAallMIO B
COOT-BEeTCTBHHU C AEﬁCTBYWMHMH HOpMaTUBaMH

TTICK-6.3 crioco6HOCTBIO BEIOMPATh U paCCUUTHLIBATh OCHOBHBIE TEXHOJIOTUUECKHE TITapaMeTphl
3 PeKTUBHOTO U IKOJIOTMUECKH 6e301acHOro MPOU3BO/ICTBA paboT 110 repepaboTke U
o0oraileH’I0 MUHEPaTbHOTO ChIPbsi HA OCHOBE 3HAHWI TIPUHIIUIIOB MPOEKTUPOBAHMUS
TEXHOJIOTHUECKUX CXeM 000raTUTe/IbHOTO TTPOM3BO/ICTBA M BbIOOpAa OCHOBHOTO U
BCIIOMOTaTe/IbHOTO 000raTUTe/IbHOT0 000pY/10BaHMS




3HaTh OCHOBHBI€ TTIOHSATHSI METO/IOB, CTIOCOOOB U CPe/ICTB TMOJTyYeHUs! ChIPbSI U
KOH-1|eHTPaTOB MpH NepepaboTKU MOJIe3HbIX UCKOTaeMbIX /ISl CO3[aHus,
pery-mpoBaHusi 3pHeKTUBHOTO 1 IKOJI0THYeCKH 6e301acHOro
MIPOU3BO/ICTBA

YMeThb BbIOMPATh TEXHOJIOTHIO TTPOM3BO/ICTBA PabOT 10 0OOTAIIeHHTO TI0/Ie3HbBIX
HCKOTIaeMbIX, TIPUMEHSITh CITOCOOBI U CPe/ICTBA /IS TTOJTyYeHUsT
KOHZIMLIMOHHBIX KOHIIEHTPATOB I/l CO3/1aHusI, Pery/IMpPOBaHuUs
3¢¢heKTHBHOTO U FKOI0THUeCcKr 6e30TacHOTo MPOU3BO/CTBA

Bnagets CMOCOOHOCTHIO BLIOUPATh U PaCCUUTHIBATh OCHOBHBIE TEXHOJIOTHUECKUE
rapamMeTpbl 3 HeKTHBHOTO 1 3KOIOTHUeCKH 0e30T1acHOTr0 TIPOM3BO/ICTBA
paboT 1o nepepaboTKe ¥ 0OOraleHH0 MUHEPA/TLHOTO ChIPbSl HA OCHOBE
3HAHW} MPUHLUIIOB MTPOEKTUPOBAHUS TEXHOIOTHUECKUX CXeM
0060raTUTeIbHOTO TIPOM3BOZICTBA U BEIOOPA OCHOBHOTO U
BCIIOMOTaTe/IbHOr0 000TraTUTEe/TLHOTO 000pY/10BaHHUS

[1CK-6.4 criocobHOCTBIO pa3pabaThiBaTh M peanr30BbIBaTh MPOEKThI IPOM3BO/ICTBA TIPH
riepepabOTKe MHUHepa/IbHOT'O U TEXHOT@HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOUM MeTO/0/I0TUr
NIPOEKTHPOBAHUS, PACCUMTBIBATL NTPOM3BOAUTE/ILHOCTD U ONIPe/esIATh NapaMeTpbl
obopyJoBaHusi oboratuTebHbIX (habprK, GOpMUPOBAThH TeHepasbHbIN 71aH U KOMITIOHOBOYHBIE
peltieHust 000raTUTebHBIX (habpUK

3Hatb BCe 3Tarlbl IPOU3BO/ICTBA TP TepepaboTKe MUHEepaTbHOTO U TEXHOT@HHOTO
CbIPbSl HA OCHOBE COBPEMEHHOW MeTO/,0/I0T'Y IPOeKTUPOBaHUs

YMmeTb dHA/IM3UPOBATH BCE 3TAIlbl TIPOU3BOACTBA IMPU Hepepa60TKe MHWHEPAJIBHOT'O
M TeEXHOI'€HHOTI'O ChIPbs HA OCHOBE COBPEMEHHOFI MEeTO/10/I0ru1
TMMPOEKTUPOBAHUA

BnazeTsb TIpOLIeCCaMU MPOU3BO/ICTBA MPH MepepaboTKe MUHEPATbHOTO U
TEXHOT€HHOTO ChIPbSi HA OCHOBE COBPEMEHHOU MeTO/[0/IOT UM TIPOeKTH-
pOBaHUSs

[ICK-6.5 roTOBHOCTbBIO NMPUMEHSITh COBPeMeHHbIe MH(OPMaI[MOHHbIe TeXHOIOTHH,
AaBTOMaTU3WPOBAHHBIE CUCTEMbBI TTPOEKTUPOBAHKST 000TaTUTE/TLHBIX TIPOU3BO/ICTB

3HaTb MPUHLMUIIBI 1 METOAbI CO34aHHsA COBPEMEHHBIX I/IH(l)OpMaL[I/IOHHLIX TeXHOJIO-
TUH B HpaKTI/II—IECKOI\/’I AedaTeJIbHOCTH oboraTuTe/bHBIX MpoOn3BOACTB

YMmeTb TIPUMEHSITb MPUHLIUITBI ¥ METO/IbI CO3/IaHUsI COBPeMeHHbIX MH(MOPMaI[MOH-
HBIX TEXHOJIOTHH B MPAKTHUECKOU JIeITe/TbHOCTA 000TaTUTEe/TbHBIX TIPOU3-
BO/ICTB

Bnagets TIPUHIMIIaMUA ¥ MeTO/IaMM CO3/IaHUsI COBPeMeHHbBIX MH(OPMAaIJMOHHBIX TeX-

HOJIOTHI B HpaKTquCKOﬁ AeAaTe/IbHOCTH oboraTuTe/ILHbIX IMMpOU3BOACTB

[1CK-6.6 criocoOHOCTBIO aHAIM3UPOBaTh U ONTHMHU3UPOBATh CTPYKTYPY, B3aMMOCBSI3H,
(byHKLMOHa/IbHOE Ha3HaueHre KOMILJIEKCOB I10 j00bIue, repepaboTKe 1 06oralieHHIo Moe3HbIX
VICKOTIaeMBIX I COOTBETCTBYIOIIMX MTPOU3BOZACTBEHHBIX 00BEKTOB ITPU CTPOUTETHCTBE U
PEKOHCTPYKLIMY C Y4eTOM TpeOOBaHMI1 MPOMBILIIEHHON U 3KOJIOTHYeCKOoi 6e301macHOCTH

3HaThb TeXHOJ/IOTHUH1 060F<’:1U.[€HI/IH I10JIE3HBIX NCKOIMAe€MBIX; HAIIpAB/I€HUA CO34aHHsA
Ma/IOOTXOJHBIX 1 6E3OTXO,E[HBIX TEXHO]’IOFI/II‘;I; KOMII/IEKCHO€e
HCI10/Ib30BaHWE€ MHHEPA/IbHOI'O ChIPbA




Ymets aHa/IM3MpPOBAaTh U pa3pabaThiBaTh KOMITIEKCHBIE TEXHOJIOTUYECKHe MPOoLiec-
Cbl U CXeMbl 0boralljeHu s T0/1e3HbIX NCKOTaeMbIX, yCTOMYMBOCTb TEXHOJIO-
TMUYeCKOro IpoLecca U KaueCTBO BbIITyCKaeMOW MPOAYKLUU.

Bnazets CIOCOOHOCTRIO aHA/TM3UPOBATh U ONITUMHU3UPOBATH CTPYKTYPY,
B3aMMOCBSI3H, (PYHKIIMOHA/IbHOE Ha3HaueHHe KOMILIeKCOB T10 JJ00bIve,
riepepaboTKe ¥ 000TaI[eHHMIO TI0/Ie3HBIX MCKOTIAeMbIX U COOTBETCTBYIOIINX
MIPOM3BO/ICTBEHHBIX 00HEKTOB TIPY CTPOUTE/ILCTBE U PEKOHCTPYKLIUH J1JIs
CO3/IaHUST MATIOOTXO/JHBIX ¥ 0€30TXOJHBIX TEXHOJIOTHA.

ITK-5 roTOBHOCTBIO ZIEMOHCTPUPOBATh HABBIKU Pa3pabOTKH MJIAHOB MEPOTIPUSITHI TI0
CHWKEHHIO TeXHOTeHHOM Harpy3Ku MPOM3BO/CTBA HAa OKPY KaloIIyI0 Cpe/ly Mpy
9KCIUTyaTallMOHHOH pa3Be/ike, 10oObIUe 1 TiepepaboTKe TBep/bIX MOJIe3HBIX UCKOMAeMbIX, a
TaK>Ke TIPYU CTPOUTENIbCTBE U FKCIUTyaTal[|iH M0/I3eMHBIX 00beKTOB

3HaTh Hay4yHble METObl 1 MEePOTIPUSITHS 110 CH)KEHUIO TeXHOTeHHOUM Harpy3Ku
Ha OKPY’KaroIL[yI0 Cpe/ly TIpY 3KCIUTyaTallMOHHOW pa3Befike, 100bIUe U
riepepabOTKe TBeP/BIX M0JIe3HBIX UCKOTIaeMbIX

YMeTb MIPUMEHSITh Hay4YHbIe MeTO/[bl 1 MEPOTIPUSTHS 10 CHYDKEHHIO TeXHOTeHHON
Harpy3Ku Ha OKpY>KaloLllyto Cpely P KCITyaTalMOHHOM pa3Bejke,
no6brue 1 iepepaboTKe TBEP/IBIX M0JIE3HBIX MCKOTIAeMbIX

Bnazets HaBblKaM{ NIPMMeHeHHs] HayYHbIX MeTO/I0B U MepONPUSATUNA N0 CHUYKEHUIO
TeXHOTeHHOM Harpy3Ku Ha OKpY’KarolyI0 CpeZly IIpU KCIlTyaTaljMOHHON
pasBejike, 00bIue 1 riepepabOTKe TBEP/bIX MOJIe3HBIX UCKOMAaeMbIX

[TK-6 ucronb30BaHHEM HOPMAaTUBHBIX JJOKYMEHTOB T10 6€3011aCHOCTH U TIPOMBIIIIJIEHHOM
CAHWTApPUH MPH MPOEKTUPOBAHUU, CTPOUTE/ILCTBE U SKCIUTyaTal[uH MPeIPUsITHH T10
9KCIUTyaTal[MOHHOH pa3Be/ike, 10ObIUe 1 TiepepaboTKe TBep/bIX MOJIe3HbIX UCKOTIAeMbIX U
MO/I3€MHBIX 00BEKTOB

3HaThb HOPMaTHBHBIE JOKYMEHTHI 10 6e301MacHOCTH M TTPOMBIILIIEHHON CaHUTapUH
TMIpU NMPOEKTUPOBAHUH, CTPOUTENILCTBE M KCIUTyaTal|uy MpeANpUsTUIA 110
riepepaboTKe TBep/IbIX 0JIE3HBIX MCKOTIAeMbIX

Ymets TIPUMEHSITh HOPMaTUBHbIE IOKYMEeHTHI 10 6e301acCHOCTH M TTPOMBIILITIEHHOM
CaHWTapWU MpPU MPOEKTUPOBAaHUM, CTPOUTE/ILCTBE U IKCIUTyaTaljuu
TIPeATIPUSTHIA TI0 TIepepabOoTKe TBEeP/BIX MOJIe3HBIX UCKOTIaeMbIX

Brnazets HaBbIKaM{ NIPUMeHeHHs] HOPMaTUBHBIX JOKyMEHTOB 10 6e301acHOCTH U
TIPOMBIILIJIEHHOM CaHUTAapUK NPY NIPOEKTUPOBAaHNUH, CTPOUTE/ILCTBE U
SKCIUTyaTaljuy NpeAnpusiTUi 110 epepaboTKe TBep/bIX M0/Ie3HbIX
VICKOTaeMbIX

ITK-17 roTOBHOCTBIO UCII0/Tb30BATh TEXHUUECKHE CPE/ICTBA OIbITHO-TIPOMBIIIIJIEHHBIX
UCTbITaHUH 000Py/I0BaHUS M TEXHOJIOTHMH TIPH SKCIUTyaTallMOHHOMN pa3Befke, 100bIue,
nepepaboTKe TBEP/bIX MOJIE3HBIX KCKOTIAEMBIX, CTPOMTE/TLCTBE M SKCITyaTalluy TI03€MHbIX
00BeKTOB

3HaTb OCHOBHbI€ TEHAEHIINKW Pa3BUTHA ITIPOKU3BO/ICTBEHHEIX IMPOLIECCOB,
IMMOKa3aTe/irk IIporu3BOACTBa

YmeTb MPUMEHATHL U3yUY€HHbIE TeHAEHLIMW Pa3BUTHS TIPONU3BOACTBEHHBIX
poneccos, IMoKd3dTe/ikd IIpOru3BOACTBA B HpO(l)eCCI/IOHaHbHOﬁ
AedaTeJIbHOCTH




Bragetsb TeH/eHLIUSMU Pa3BUTHS TIPOM3BO/CTBEHHBIX MPOLIECCOB, MIOKa3aTeTn
TPOU3BO/ICTBA B MPO¢eCCUOHA/ILHOMN JesiTeTbHOCTU

[TK-19 roTOBHOCTBIO K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PeIeHuH 110
SKCITTyaTaljMOHHOU pa3Be/ike, 00ObIue, IepepabOTKe TBEP/bIX M0/Ie3HBIX UCKOMaeMBbIX,
CTPOUTENbCTBY M FKCIUTyaTaLMH M0/[3¢MHBIX 00BEKTOB

3HaTh OCHOBHbI€ TeH/IeHL[MM Pa3BUTUSI MHHOBAL[MOHHBIX PeIleHU 10
riepepabOTKe TBEP/BIX M0JIe3HBIX UCKOTIaeMbIX

YmeTb TIPUMEHSITh U3yUeHHbIe TeHIEeHLIUU Pa3BUTHSI MTHHOBALIMOHHBIX pelleHu
110 TiepepaboTKe TBepP/bIX M0JIe3HBIX UCKOTIaeMbIX

Bragetsb TeH/IeHIUSIMA Pa3BUTHSI MHHOBAIIMOHHBIX PellleHnH TI0 TiepepaboTke
TBeP/IbIX 0JIe3HBIX NCKOMaeMbIX




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO1mast Tpy0eMKOCTb AMCLMITIMHBI COCTaB/IsieT 6 3aueTHbIX eJuHHUL] 216 akaj. yacoB, B TOM

qucsie:

— KOHTaKTHasi pabota — 117,8 akaji. 4acos:
— aygurtopHas — 112 akaz. yacos;
— BHeayiUTOpHas — 5,8 aka/l. yacos

— caMmocTosiTeNTbHas paboTa — 62,5 akaji. yacos;

— TMO/ITOTOBKA K 3K3aMeHy — 35,7 akaj,. Jaca

dopma arrecTanuu - 3K3aMeH

AypuTopHas o
. | womraktHas paGora E é dopmMa TeKyjero
Pazgen/ Tema Q (B akap. uacax) E;: e Bup o KOHTPO/IA Koz
P — > 8 : CaMOCTOSAIT/IbHOM | | YCIIeBaeMOCTH U KOMMeTeHLuH
O g £ paboThl TIPOMEKYTOUHOM
Tlex. nab. | mpaxT. R aTTecTarum
3aH. 3aH. QU &
1. 1. Knaccudukauusi mose3HbIx
HCKOIIaeMbIX
W3yuenne [1CK-6.2,
OCHOBHOMU U TICK-6.3,
11 11 I — JIOTIO/THUTE/TbHOM TICK-6.4,
TIOJ/Ie3HBIX I/ICIIjgfIZZM(EIX ! 2 /ITEPATYPBI TIO TICK-6.5,
JUCLIUTIIMHE, [1CK-6.6, TIK-
KOHCITIeKTa 5, TIK-6, TIK-
JIEKLUH. 17, 1IK-19
10
N3yuenue [1CK-6.2,
OCHOBHOM U J10- TICK-6.3,
1.2 1.2. TexuHomorus TOJ/JTHUTEILHOU TICK-6.4,
MO/AFOTOBKU T10/1€3HBIX 2 JITEepaTypkl 10 [ICK-6.5,
WCKOTIaeéMbIX K 00OTallleH!Io JUCLIUIIIUHE, [1CK-6.6, TIK-
KOHCITeKTa 5, TIK-6, TIK-
JIEKIUH. 17, IIK-19
Wtoro no pasgeny 4
2. 2. TexHonorusi oborarieHust
PYZ, LIBeTHBIX Me-Ta/l/loB
2.1 2.1 TexHomoruueckue 10 N3yuenue TICK-6.2,
THUIIbI U copra pyZ. OCHOBHOM U [10- 3aiura TICK-6.3,
[IpenBapuTenbHOe TOJIHUTE/IbHOU 71abopaTOPHBIX [ICK-6.4,
oboramienre pyZ LBETHBIX 2 5 JIUTeparypel 110 pabor I1CK-6.5,
MeTasl/IoB. TIpakTuka JUCLIUIIIVHE, Kontponsnas | IICK-6.6, TIK-
oboraijeHusi  MeJHBIX WU KOHCITeKTa pabota Nel, 3 5, TIK-6, TIK-
MeJHO-TIUPUTHBIX PYZ. JIEKLIUH. 17, TIK-19
2.2 2.2 [MpakTuka 3 421 N3yuenue 3aiuTa TICK-6.2,
oborarieHus MeJHO- OCHOBHOM U [10- 71ab0paTOPHBIX [ICK-6.3,
LIMHKOBBIX PY[. TIOJTHUTEeTbHOU pabot [ICK-6.4,
JIATepaTypsl M0 TICK-6.5,
JVCLIUIUIVHE, [1CK-6.6, TIK-
KOHCITIeKTa 5, TIK-6, TIK-
JIEKIUH. 17, TIK-19




2.3 2.3 CBHHII0BO- N3yuenne I1CK-6.2,
LIMHKOBBIE u MeJHO- OCHOBHOM U J10- TICK-6.4,
CBUHL|OBO-LIUHKOBBIE  PY[bL. TIOJTHUTETbHOU 3aiura [ICK-6.5,
CxeMsl oboraireHusI. 3 4/41 5 JIUTEPATyPHI 110 nmaboparopaeix | IICK-6.6, TIK-
Metoapl paszesneHus JUCLIUTIIVHE, pabot 5, TIK-6, TIK-
KOJIJIEKTUBHBIX KOHCITeKTa 19, TICK-6.3,
KOHL|eHTPaTOB. JIEKITHA. TK-17
2.4 2.4 TexHoNoOrMuecKue Wsyvene NCK-6.2,
OCHOBHOU U J10- [ICK-6.3,
CXeMbl W DEXUMbI (JioTa- .
LM MeJIHO-MO/HG/{eHOBBIX TO/THUTEIEHOU 3aiuTa TICK-6.4,
pyA. Metogel pase-nenms 4 3 JITEepaTypkl [0 nabopaTOpHBIX [ICK-6.5,
M JHO-MO/HG/IeHOBbIX JWCLIUTIIMHE, pabot [1CK-6.6, TIK-
KOHI[SHTPATOB. KOcheIETa 5, TIK-6, IIK-
JIeKLUH. 17, TIK-19
N3yuenue [1CK-6.2,
OCHOBHOM U JI0- TICK-6.3,
2.5 2.5 [MpakTuka TOJTHUTETbHOU 3aiuTa [ICK-6.4,
oboraieHnsi HHUKETeBBIX WU 3 3/31 JIUTepaTypkl 1o 71abopaTOPHBIX [ICK-6.5,
MeJHO-HUKeJIeBbIX DY, JUCLIUIIMHE, pabor [1CK-6.6, TIK-
KOHCITeKTa 5, TIK-6, TIK-
JIEKIUH. 17, IIK-19
N3yuenue TICK-6.2,
OCHOBHOM U JI0- TICK-6.3,
MOJIHUTE/TbHOMN TICK-6.4,
2.6 2.6 Metamyprus Mmeau 4 5 JIUTepaTypkl 1o [ICK-6.5,
JWCLUTIIMHE, [1CK-6.6, TIK-
KOHCITeKTa 5, TIK-6, IIK-
JIEKIUH. 17, TIK-19
Nzyuenue TICK-6.2,
OCHOBHOM U J10- TICK-6.3,
MOJTHUTE/TbHOMN TICK-6.4,
2.7 2.7 Metamyprusi [JUHKa 4 5 JIUTepaTyphl 1o TICK-6.5,
JVCLIUIUIVHE, [1CK-6.6, TIK-
KOHCITeKTa 5, IIK-6, TIK-
JIEKLH. 17, TIK-19
N3yuenue TICK-6.2,
OCHOBHOM U J0- TICK-6.3,
TIOJTHUTETbHOU [ICK-6.4,
31‘3?/11{1_1& 28 Meranypris 4 JIUTepaTyphbl N0 TICK-6.5,
JVCLIUIUIVHE, [ICK-6.6, TIK-
KOHCITIeKTa 5, TIK-6, TIK-
JIEKLUH. 17, TIK-19
2.9 29 TexHonorus
ob6orarijeHus W3yueHue TICK-6.2,
30/I0TOCO/IepPrKaLUX pPyZ, OCHOBHOM U J10- [ICK-6.3,
pocCChINel ¥ KOHIJIOMepaToB. MOJTHUTE/IbHOMI 3ammra I1CK-6.4,
IIpoueccer 4 3/31 7,5 | nuTeparypsl 110 n1abopaTopHBIX TICK-6.5,
TUpOMeTal/Typrin B JUCLIATIIVHE, pabor I1CK-6.6, ITK-
cxemax obora-1rieHus. KOHCITIeKTa 5, TIK-6, TIK-
Amasnbramariys u JIEKLUH. 17, TIK-19
LIMaHWPOBaHUe.
Wroro no pasgeny 31 |17/121 27,5

3. 3. Paszgen
oborareHus
T0JIE3HBIX MCKOTIAEMBIX

TexHosorus
HepYJHbIX




KauecTso " OCHOBHOU U /:[(1— KoutponbHas TICK-6.3,
N — copra TOJIHUTE/TEHOU pabora Ne2 [1CK-6.4,
. ’ 2 4 5 JITEepaTypkl 10 3aiura [ICK-6.5,
IToproroBka yrien K
KOKCOBAHMIO. MUCIIUIUIMHE,  |/1abopaTopHbiX pa-|I[ICK-6.6, TTK-
KOHCIIEKTa oot 5, TIK-6, TIK-
TexHonoruyeckve cxeMbl M o
JIEKITHA. 17, TIK-19
T10Ka3a-TeJIu.
N3yuenne I1CK-6.2,
3.2 3.2 Oborarienve OCHOBHOM U [10- [1CK-6.3,
rpaduToBeIX  pyn.  Tumsl TIOJTHUTE/IbHOM 3ammra [1CK-6.4,
PYZ, 0Cc06EeHHOCTH 2 4 5 JITepaTypel Mo | nabopaTtopHeix pa-| IICK-6.5,
TeXHOJIOTMUECKUX cxeM, JWCLIUTIIMHE, 6or IICK-6.6, TIK-
roKasaTe-Jii oboraieHus. KOHCIIeKTa 5, TIK-6, IIK-
JIEKLIUH. 17, TIK-19
N3yuenue [1CK-6.2,
3.3 3.3 IpakTuka OCHOBHOM U JI0- TICK-6.3,
oboraieHusi  KaoJMHOBBIX TOJTHUTETbHOU 3aiuTa [ICK-6.4,
PYZ, WC-TI0/Ib3yeMble 2 4 5 JIUTepaTyphl Mo |nabopaTtopHbix pa-| TICK-6.5,
criocobbl,  TeXHOJOTUH U JIUCLIUIUINHE, 60T I1CK-6.6, TIK-
o6opyoBa-HHe. KOHCIIeKTa 5, IIK-6, TIK-
JIEKIUH. 17, IIK-19
N3yuenue TICK-6.3,
OCHOBHOM U JI0- TICK-6.4,
3.4 34 [MpakTuka TOJIHUTE/ILHOU 3aiuTa TICK-6.5,
oboraiijeHHsi MarHesMTOBOrO 2 421 5 JIUTepaTyphl Mo  |1abopaTopHbix pa- | [ICK-6.6, TTK-
ChIpbs U TajlbKa. JUCLIUIIIVHE, 6ot 5, TIK-6, TIK-
KOHCITeKTa 17, TIK-19,
JIEKIUH. TICK-6.2
10
Nzyuenue TICK-6.2,
OCHOBHOM U J10- TICK-6.3,
3.5 3.5 TexHonorus TIOJTHUTEe/IbHOU 3amumra TICK-6.4,
oboraiijeHns1 KAAHUTOBBIX M 2 4/41 JIUTepaTyphl 1o | nabopatopHeix pa-| IICK-6.5,
aH-[aly3UTOBbIX PY[. JUCLIUIIVHE, 6ot [1CK-6.6, TIK-
KOHCIIEKTa 5, TIK-6, IIK-
JIEKIUH. 17, TIK-19
N3yuenue TICK-6.2,
36 36 TpakTiKa OCHOBHOMU U ,11(1— TICK-6.3,
oforamenms Cm[; JIHBIX MOJIHUTE/TbHOM TICK-6.4,
MaTepHa-NIOB " 2 5 JITepaTypkl 10 TICK-6.5,
BePMYKY/TATOREIX. DY JVCLIUIUIVHE, [ICK-6.6, TIK-
: KOHCIEeKTa 5, TIK-6, I1K-
JIEKLUH. 17, TIK-19
3.7 3.7 TexHosnorus I/I3y‘{ej-l ne TCK-6.2,
KIMGEpHTOBHIX - OCHOBHOU U /:[(1— TICK-6.3,
CHelpab-Hble  MeTOmbl 1 TMOJIHUTE/TEHOU [ICK-6.4,
IPABHTAIEOHHOE 2 5 JIATepaTypkl 10 [ICK-6.5,
oforamerme, J10-BojIKa JUCLIUTIIIMHE, [1CK-6.6, TIK-
YepHOBBIX KOHLIEHTPATOB. KOHCTexTa > 1K-6, IIK-
JIEKITHA. 17, TIK-19
N3yuenne [1CK-6.2,
OCHOBHOM U [10- [ICK-6.3,
3.8 3.8 TexuHosmorus TOJTHATE/TbHOMN TICK-6.4,
oboramieHnsi KBapL{eBOrO U 1 5 JIUTeparypsl N0 [1CK-6.5,
T10J1e-BOLLTIaTOBOTO ChIPhSI. JWCLIUTIIMHE, [1CK-6.6, TIK-
KOHCITeKTa 5, TIK-6, ITK-
JIEKLIUH. 17, TIK-19
Wroro no pa3geny 15 | 20/61 35




4. 4. Pazgen

TexHosorus
oboraileHrsi TOPHO-XMMHUYECKOTO

ChIpbsl
N3yuenue [1CK-6.2,
4.1 4.1 Texuosorus OCHOBHOM U KonTponbHas TICK-6.3,
oborarieHus anaTUTOB, JIOTIONTHUTeTbHOM pabota Ne2 [ICK-6.4,
tdocho-puroB. OcobeHHOCTH 4 JIUTepaTypkl 1o 3aiuTa [ICK-6.5,
CXeM U peareHTHBIX pPeXU- JUCLIUIIUHE, nabopatopueix | IICK-6.6, TIK-
MOB (poTaruu. KOHCIIeKTa pabot 5, TIK-6, TIK-
JIEKIUH. 17, TIK-19
Nzyuenue TICK-6.2,
4.2 4.2 KanuiiHble COJIH, OCHOBHOM U TICK-6.3,
MeTOAbl MX oboraiieHus, JIOTIONTHUTETbHOU TICK-6.4,
0C0OEeHHOCTH TEeXHOJIOTUU 4 JIATepaTypsl 110 [ICK-6.5,
¢noTanumy, peareHTHbIe JUCLIUIIVHE, [1CK-6.6, TIK-
PeKUMBI. KOHCITIeKTa 5, TIK-6, IIK-
JIEKIUH. 17, TIK-19
10
4.3 4.3 Ooboraiienue W3yueHue TICK-6.2,
CepHBIX U MBbIIIbSIKOBUCTBIX OCHOBHOU U TICK-6.3,
pyZ. Nx ¢dnoTtanyst. JIOTIOJTHUTEeTbHOU [ICK-6.4,
CnenuanbHble u 4 JIATepaTypsl M0 TICK-6.5,
KOMOWHUPOBaH-HbIe JUCLIUIIIMHE, [ICK-6.6, TIK-
TEXHOJIOTUN Ux KOHCITIeKTa 5, TIK-6, TIK-
nepepaboTKU. JIEKLIUH. 17, TIK-19
N3yuenne [ICK-6.2,
OCHOBHOM U TICK-6.3,
4.4 4.4 TexHonorus JIOTIO/THUTE/ThHOU 3amumra TICK-6.4,
oboraijeHysi 0apuUTOBBIX U 3 5 JIUTepaTyphbl N0 71abopaTOPHBIX [1CK-6.5,
(h/1100-pUTOBBIX DY, JUCLIATIIVHE, pabor I1CK-6.6, ITK-
KOHCITeKTa 5, TIK-6, TIK-
JIEKITHUA. 17, TIK-19
Wroro no pasgeny 15 5
5. 5. Pasgen  TexHoJsorus
oboraijeHusi pyA pelKUX MeTas-
JIOB
5.1 O6orareHre
CTIO[yMEHOBBIX pyZ.
O6orarieHue u
pOCCbIlI:II-Lf/'I E}I//I'gKOHI/IH, TCK-6.2,
Bo/b(pama, THTaHa. TCK-6.3,
ITepepa6oTka YPaHOBBIX TICK-6.4,
PYL. PasoMeTpuueckoe, 1005 TCK-6.5,
IPaBUTALMIOHHOE TICK-6.6, TIK-
’ 5, [IK-6, TIK-
dhnoTaronHoe oboraiieHue.
17, TIK-19
KoMOuHMpOBaHHBIE
TIpOLiecChl nepepaboTKu
KOM-TIJIEKCHBIX DY/,
Wtoro no paszeny 5
6. VTtoro no AucuunavHe
[1CK-6.2,
T1CK-6.3,
[1CK-6.4,
6.1 3K3amMeH 10 TICK-6.5,
[1CK-6.6, TTK-
5, [IK-6, TIK-
17, TIK-19
Uroro no pasgeny
Wroro 3a cemectp 70 |42/181 62,5 3K3aMeH




Wroro no gucumriHe

70

42/181

62,5

3K3aMeH

[ICK-6.2,IICK
-6.3,IICK-
6.4,I1CK-
6.5,I1CK-
6.6,ITK-5,ITK-
6,[1K-17,I1K-
19




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

B nmpouecce miperiofjaBaHus  AUCLMIVIMHBI ~ TIPUMEHSIIOTCSL  pa3/iMuHble  BUJBI
obpa3oBaTesTbHBIX TEXHOIOTHH.

JlekLMM TIPOBOJATCS KaK B TpaAuLMOHHOW ¢(opMe, Tak U B ¢opMme JieKIuii-
KOHCY/bTallWif, T[e TeopeTUYecKWii MaTephas 3apaHee BbIIaeTCI  CTyJeHTaM  Jijist
CaMOCTOSITEJTBHOTO W3Y4eHUs, /il TOJTOTOBKM BOIIPOCOB JIEKTOPY, TaKUM 00pa3oM, JeKLus
TIPOXO/IUT TIO TUITY BOTIPOCKI-OTBETHI-AUCKYCCHSI.

JIeKLIMOHHBIN MaTepuan 3akperuiseTcsi B Mpoliecce BBIMOJHEHUs1 1abopaTOpHBIX pabor.
OcBoeHMe TeOpeTUYeCcKOro MaTepvaja U BBIMOJHEHWe JabopaTOpPHBIX pPAadOT TIO3BOJISIOT
CTyZIeHTaM OCO3HaThb KOMILJIEKCHBIM XapakTep Kypca, ero OpraHW4yecKyl CBsi3b C JpPYTUMU
JUCLIMTIMHAMH; ChOPMHMPOBATh 3HAHMSI O TIPOIleccaX OKYCKOBAaHUS W MeTasluTyprhdyecKux
rporieccax, a TakKXe B /asbHelIlleM IIPUMEeHUTb TOJyuyeHHble 3HaHUSI B TIPaKTUUeCKOU
JesITeNTbHOCTH.

[Tepesaua HeOOXOAWMBIX TEOPETHUECKMX 3HaHUKA U (OPMHUDOBAHHE OCHOBHBIX
TIpe/ICTaB/IeHnH 110 KypCy MPOUCXOUT C UCTIOh30BaHHEM MYJIbTUMEeANMHOTO0 000pY/J0BaHUs.

1. TpamurmoHHble 0Opa3oBaTe/bHbIE TEXHOJOTUH OPHUEHTHPYIOTCS Ha OpraHM3alyio
oOpa3oBaTe/bHOTO  TIpOIlecca, TPEATOJArarolyl0 TPSIMYI  TPaHCIALUIO  3HAaHUM  OT
Triperio/iaBaTesisi K CTy/leHTY (IIPerMYI[eCTBEeHHO Ha OCHOBe O0BsSICHUTeNbHO-UUTFOCTPATUBHBIX
MeTOZIOB 00yueHus1). YueOHasi [1esITe/TbHOCTh CTYZIeHTa HOCUT B TaKUX YCJIOBUSIX, KaK TIPaBUIIO,
PerpoAyKTUBHBINA XapaKTep.

®opMbI yueOHBIX 3aHATUN C UCTIOIH30BAHUEM TPAJULIMOHHBIX TeXHOJIOTHI:

WHdopmalivoHHasi  JieKUusi —  TI0C/e[oBaTe/ibHOe  HW3/I0KeHHWe  marepudana B
JUCLITUTMHAPDHOW JIOTHKE, OCYIIeCTB/sieMOe TpPerMYIeCTBeHHO BepOa/bHbIMU CpeCTBaMHU
(MoHOMOT TIperniofiaBaresns).

CemuHap — Oecega rmperofaBatesis U CTYJEHTOB, 0OCyX[eHHe 3apaHee
MOJTOTOB/IEHHBIX COOOILeHUI M0 Ka)k[OMy BOIMpOCY IUlaHa 3aHSATHS C eJUHBIM [Jii BCeX
repeyHeM peKoMeH/1yeMol 00s13aTe/IbHOM U IOTIONTHUTE/TbHOM JIUTePaTyphl.

[TpakTHyeckoe 3aHsTHe, TIOCBSIILIEHHOE OCBOEHUIO KOHKPETHBIX YMEeHUM U HaBBIKOB IO
TIPe/IJIOKEHHOMY a/ITOPUTMY.

2. TexHosioruu Mpob/IeMHOr0 0OyueHHst — OpraHu3alysi 0O6pa3oBaTeIbHOTO TMpoLiecca,
KOTOpasi Tpe/riojiaraeT MOCTaHOBKY MPOOJIEMHBIX BOTIPOCOB, CO3/laHHe YueOHBIX MPOOIeMHBIX
CUTyalMi [/iss CTUMY/IMPOBAHKMSI aKTHBHOW T0O3HaBaTe/bHOMN [1esITe/TbHOCTU CTY/IeHTOB.

®opMbI yueOHBIX 3aHATUN C UCIO/IH30BAaHUEM TEXHOJIOTHM TIp0o06IeMHOT0 00yUYeHusI:

[TpobnemHasi /eKUusi — UW3JIOKeHWe MaTepuasa, TIpeArosarampiiee IOCTaHOBKY
Npo0/ieMHbIX W [TUCKYCCHOHHBIX BOIIPOCOB, OCBeIlleHWe pa3/IMYHbIX Hay4YHBbIX TI0JXO/IOB,
aBTOP-CKHe KOMMEHTapHWH, CBsi3aHHbIe C Pa3/JMUHbIMKA MOJIe/ISIMA WHTepIpeTaliyd h3y4aeMoro
MaTepHaria.

Jlekiust «BaBoeM» (OWHApHasl JIEKIIMsI) — M3/I0KeHHe MaTepuana B GopMme auaaoruue-
CKOro o0IeHus ABYX TperojaBaTesiell (HarpyMep, PeKOHCTPYKLIMS JAWaiora rpejCcTaBUTesnel
Pa3/IMUHBIX HAayUHBIX IIKOJI, «YUYEHOTO» U «TPaKTHKa» U T.IL.).

[MpakTuyeckoe 3aHATHe B (opMe TMpaKTHMKyMa — OpraHu3aius yueOHOW paboThl,
HarpaB/ieHHasi Ha pellleHWe KOMILIEKCHOM yuyeOHO-TIO3HaBaTe/lbHOW 3ajaud, TpeOyroleil oT
CTyZleHTa TIpUMeHeHHs] KaK HayYHO-TeOpeTHUeCKUX 3HaHUM, TaK U MPAKTUYeCKUX HaBBIKOB.

[lpakTuueckoe 3aHsATHe Ha OCHOBe Keiic-MeTofa — oOydyeHHe B KOHTEKCTe
MO/leTupyemMon cUTyaluH, BOCTIPOM3BO/SIILIeH peasibHbIe yC/I0BUS HayuyHOM,
NIPOU3BO/ICTBEHHOM, o61ecTBeHHOM JiesiTeNTbHOCTH. Obyuaromrecs JIOJDKHBI

MpOaHaIM3UPOBATh CUTYaL[UI0, pa300paThCsi B CyTH TMpo0OsieM, TIPeAJIOKUTh BO3MOXKHBIE
pellieHUss M BbIOpaTh Jyuriee W3 HUX. Kelcbl 0a3upyloTcsi Ha peanbHOM (DaKTHUECKOM
MaTepHasie Wir yKe TIPUOJIKeHbI K PealbHOM CUTYyallvH.

3. rpoBble TeXHOJIOTMU — OpraHu3alysi 00pa3oBaTe/ibHOrO TMpoliecca, OCHOBaHHasi Ha
PEKOHCTPYKLIMU Mo/iefieil TIOBe/leHUs] B paMKaX Tpe/IJIO’KeHHBIX CLieHapHBIX YC/I0BUM.



®opmbl yueOHBIX 3aHATHIA C UCTIOIb30BaHHMEM WTPOBBIX T€XHOJIOTHIA:

YuebHass wurpa — ¢opma BOCCO3/jaHUSI TIPeJAMETHOTO U COLIMATbHOTO COJep KaHHs
Oyayuield mpodeccOHaNbHOW /eATeTbHOCTH CIIeMaIiCTa, MOZETMPOBaHUS TaKUX CHUCTEM
OTHOLIIEHHH, KOTOPbIe XapaKTepHbI [Jisl 3TOW JiesiTe/TbHOCTU KakK Liesioro.

IenoBasi urpa — MOJe/IMPOBaHUe Pa3/IMYHbIX CHTYaldi, CBS3aHHBIX C BHIPAOOTKOW M
TIPUHSITEM COBMECTHBIX pellieHUi, 00Cy)KeHHeM BOIIPOCOB B Pe)KMMe «MO3TOBOTO ILTYPMa»,
PEeKOHCTPYyKIMel (YHKI[MOHATBHOTO B3aMMO/IeMCTBUS B KOJITIEKTHBE U T.11.

PosieBasi urpa — UMWTAlLMsl WM PEKOHCTPYKLMS Mojiefield pO0JieBOTO TIOBeJieHUs B
TIPe/I/IOKEHHBIX CLIeHapPHBIX YCIOBHSIX.

4. TexHO/IOTHU TIPOEKTHOTO 00yueHHsi — opraHu3aliys o0pa30oBaTe/bHOTO Tpoliecca B
COOTBETCTBUM C aATOPUTMOM TIO3TAlHOTO pelleHusi Mpo0eMHOM 3a/laud W/IM BBITTOJTHEHHS
yuebHOro  3aziaHusi.  [IpoekT  rmpejrosiaraeT  COBMECTHYI  y4yeOHO-TIO3HaBaTe/bHYIO
JieTeIbHOCTb TPYIBI CTY/IeHTOB, HAIlPaB/eHHYI0 Ha BHIPAOOTKY KOHLIETLIMH, YCTAaHOBJIEHHE
Lesield W 3aja4, (OpPMYJIMPOBKY OKHZAeMbIX pe3y/bTaToB, OIpe/ie/ieHre TPUHLIUIIOB U
METO/IMK peIleHHsI TOCTaB/eHHBIX 33/jau, MJIAHUPOBAaHME X0Ja pPabOThI, TOMCK AOCTYIHBIX U
OTITUMAJIbHBIX PeCypCOB, MO3TANHYI0 peasy3alyio IlaHa paboThbl, TIPe3eHTalui0 pe3y/IbTaToB
paboThl, MX OCMBIC/IEHHE U PedIKCHIO.

OCHOBHBI@ THUIIbI TTPOEKTOB:

WccnenoBaTenbCKuii TIPOEKT — CTPYKTypa mnpubmmkeHa K Qopmary Hay4dHOTO
WccieloBaHUs  ([]0Ka3aTenbCTBO aKTYalbHOCTU TeMbl, OMpefesieHre HayuHOW TMpobJiemsbl,
npeAMeTa U 00BeKTa WCCe[OBaHUs, IieJied M 3afad, MEeTO/OB, MCTOYHUKOB, BBIJ[BIDKEHHE
ruroTe3sbl, 0000I1IeHHe pe3y/IbTaToOB, BLIBO/bI, 0003HaUeHNe HOBBIX MPobsiem).

TBOpueckuii TIPOEKT, KakK TMpaBW/IO, He MMeeT [eTajbHO MPOpaboTaHHOM CTPYKTYPHI;
yueOHO-TI03HaBaTe/bHasl JleATellbHOCTb CTYAEHTOB OCYILECTBJ/ISIeTCSI B paMKaX paMOYHOTO
3a/laHvs, TIOJUMHSSACH JIOTUKe W HWHTepecaM YYaCTHUKOB TIPOEKTa, >KaHPy KOHEeuHOTO
pe3ynbTata (raseTa, QUIbM, Mpa3fHUK, U3/laHue, SKCKYPCUs U T.I1.).

WuadopMallMOHHBIN  TIPOEKT — y4yeOHO-TIO3HABaTeNbHAsi [eSTebHOCT C  SIPKO
BbIDa)KEHHOW  9BPUCTWYECKON HamnpaB/ieHHOCTbIO (MOMCK, OTOOp U  CcuUcTeMaTru3alust
nuH(pOpMaIK 0 KaKOM-TO 00BeKTe, 03HAKOM/IEHHEe YUYAaCTHUKOB TIPOEKTa C 3TOi MH(opMarye,
ee aHaM3 U 000011IeHue /1715 Tipe3eHTalMK Oosiee MIMPOKOM ayUTOPHN).

5. VlHTepakTUBHbIE TEXHOJIOTHM — OpraHM3arys 00pa3oBaTesbHOTO TpoLiecca, KoTopas
ripeArionaraeT akTHBHOe W HeJIMHelHOe B3auMOJIeCTBHe BCeX YYaCTHUKOB, [OCTM)KeHHe Ha
3TOM OCHOBEe JIMYHOCTHO 3HAUMMOTO [yl HUX oOpa3oBaresibHOrO pe3ysbTaTa. Hapsgy co
CrielMaJi3MpOBaHHBIMU  TEXHOJOTWSMWA  TakKoro  pojila  TPUHLUI ~ HWHTePaKTUBHOCTU
MPOCTIe)XKMBAaeTCss B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTe/NbHBIX  TEXHOJIOTHM.
VHTepakTUBHOCTD TO/Ipa3yMeBaeT CyObeKT-CyObeKTHbIe OTHOLLEHHs B X0Zie 0Opa3oBaTelbHOTO
mpoliecca W, Kak (CJIeficTBHe, (OPMHPOBaHME CaMOpPAa3BUBAIOIIECS HHPOPMAIMOHHO-
pecypCHOM cpe/ibl.

®opmbl yueOHBIX 3aHSTHUN C WCIOIb30BAaHUEM CITeIMali3UPOBAHHBIX WHTEPAKTUBHBIX
TeXHOJIOTUM:

Jlekiust «0OpaTHOM CBSI3U» — JIEKIUSI-TIPOBOKALIMSA (M3/I0’KeHWe MaTepHasia C 3apaHee
3arIaHMpOBaHHBIMU olMbKamu), nekuus-6ecesa, JIeKLUS-AUCKYCCHS, NeKLUsI-
NpecCKOH(epeHLIsI.

CeMHMHap-JUCKYCCUsI — KOJIJIEKTUBHOe O0CY)K/leHHe Kakoro-imbo CIopHOTo BOMpOCa,
npobsiemMbl, BBISIBJIEHHe MHEHWH B rpymre (MeXrpymIoBOM AWaior, AWCKYCCHS KakK CIop-
Jldarnor).

6.  VHbOpMalMOHHO-KOMMYHUKAI[IOHHbIe ~ oOpa3oBaTe/lbHbIe  TEXHOJOTMHA  —
opraHu3arys obpa3oBaTebHOTO nipotiecca, OCHOBaHHast Ha TIpUMeHeHUH
CIeLaIM3UPOBaHHBIX MIPOTPaMMHBIX CPeZl U TeXHHUECKUX CPe/ICTB paboThl ¢ MH(OpMaLMel.

®opMbI yueOHBIX 3aHATHN C MCI0JIb30BaHWEM HH(GOPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlekuusi-BU3yanu3alusi — U3/I0KeHHe COZlep>KaHusi COTIPOBOJKAAeTCs Tpe3eHTaluei
( memMoHCThATIE T VUPﬁHBTY MATEDUATOR. TINETCTARMTAHHRIX R NARMUUHRKIX IHAKNORRKIX CUCTAMAX.



B T.4. WTFOCTPaTUBHBIX, rpauyecKux, ayZro- U BU/leOMaTepraoB).

6 YueOHO-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PadoThl 00yUaroUXCs
IIpexncraBieHo B npuno)keHuu 1.

7 OHEHO‘—IHBIE CpeacTBa /i nmpoBeeHus1 HPOME)KyTO‘—IHOﬁ dTTeCTaliun
HpeACTaBﬂeHbI B MPU/I0’KEHUU 2.

8 YuebOHO-MeTojuuecKoe U MH(OPMAIHOHHOE 00ecreueHHe JUCHHUIUIUHBI (MOJY/IA)

a) OcHoBHas uTepaTypa:

1. ABpoxuH, B.M. OcHOBbI o0oraiijeHHst TI0/Ie3HbIX UCKOTIAeéMbIX : YUeOHMK : B 2 TO-
Max / B.M. ABmoxuH. — 4-e u3f., crep. — Mocksa : ['opHast kaura, [6. 1.]. — Tom 2 : Tex-
HOJIOTMU 00oraleHus Toe3HbIX ucKomaembix — 2017, — 312 c¢. — ISBN 978-5-98672-465-
2. —PexuM pocryna:

https://e.lanbook.com/book/111337

2. Kneiin, M.C. TexHosorust oboraiijeHusi 1oJie3HbIX UCKOMaeMbIX : yuebHoe mocobue /
M.C. Knetin, T.E. Baxonuna. — Kemeposo : Ky3I'TY umenu T.®. I'opbauesa, 2017. — 193 c.
— ISBN 978-5-906888-51-8. — Pexxum focryma:

https://e.lanbook.com/book/105409

3. OCHOBBI MeTa/I/Typruueckoro mpou3BoAcTBa : yueOHMK / B.A. burees, K.H. BjoBuH,

0) lomo/THUTE/IbHASA JIMTEpPaTypa:

1. BensieB, C.B. OCHOBBI MeTaTypruueckoro 1 JIMTeHHOTro MPOU3BO/ACTBA : yueOHOe

nocobue / C.B. Benses, 1.0. JleymmH. — PoctoB-Ha-/lonHy : ®enukc, 2016. — 306 c.
— ISBN 978-5-222-24740-2. — Pexxum JoCTyIa:

https://e.lanbook.com/book/102277

2. AbpamoB A.A. IlepepaboTka, oboraijeHue ¥ KOMIUIEKCHOE HCII0/Ib30BaHUE TBep-
JbIX TIo1e3HbIX HcKomnaeMbix. T.1 Iporecce! anmapatel: Yuebuuk. M.: MITY, 2004. — 471 c.

3. AbpamoB A.A. IlepepaboTka, oboraieHre 1 KOMIZIEKCHOe UCIOb30BaHe TBEPAbIX
noJie3HbIX uckornaeMbix. T.II TexHosorust oboraieHus mojie3HbIX UCKOMaeMbIX: YueOHUK. M.:
MITY, 2004. — 471 c.

4. AbpamoB A.A. TexHosorus repepaboTKu U oborairieHus: pya: Yueb. moco6. B 2 kH.
— M.: UspgarensctBo MITY, 2005.

5. CnpaBoyHUK 10 oboratrenuto pya. B 3 1. /Tlog pea. borganosa O.C.-2-e u3g., Tie-
pepab. u gom. — M.: Hegpa, 1983.

6. Ilepuoguueckne usganus: «Oboramjenue pyn», «['OpHBINA >XypHam», «VI3BecTus

B) MeTojuuecKne yKa3aHHUA:

1. Heroasa E.FO., IllaBakyneBa O.I1. TlepepaboTKa 1o/ie3HBIX MCKOTIAeMbIX [DIeKTPOH-
HbIM pecypc] : npakTukym / MI'TY. - Maruutoropck : MI'TY, 2017. - 1 37eKTpPOH. OMNT. AUCK
(CD-ROM) — Pexxum poctyma: https://magtu.informsystema.ru/Marc.html?locale=ru

r) IlporpammHoe ob0ecnieueHue u VIHTepHeT-pecypcChI:

https://e.Janbook.com/book/111337 AppoxuH, B.M. OcHOBBI o0oraireHust MoJIe3HbIX
HCKOTIaeMbIX : yuebHUK : B 2 ToMax / B.M. ABmoxuH. — 4-e u3f., ctep. — Mocksa : ['opHas
KHUTa, [0. r.]. — Tom 2 : TexHosoruu oboraiieHus moae3HbIx ucKomaembix — 2017. — 312 c.
— ISBN 978-5-98672-465-2.

https://e.lanbook.com/book/105409 Kreitn, M.C. TexHonorusi oboraieH st 1MoJie3HbIX
HcKomaeMbix : ydye6Hoe mocobue / M.C. Krneiin, T.E. Baxonuna. — Kemeposo : Ky3['TY
umenu T.®. T'opbauesa, 2017. — 193 c. — ISBN 978-5-906888-51-8.

https://e.lanbook.com/book/90165 OcHOBbI MeTalIypruueckoro MpOU3BO/CTBA
yueObnuk / B.A. BureeB, K.H. Bmoun, B.M. KosmokonbueB, B.M. Canranuk. — CaHKT-
TTetenfAvnr * MTaur 2017 — 616 ¢ — TSRN 978-5-8114-248R-3

IIporpamMmmHoe o0ecrnieueHue
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MS Windows 7

Professional (st O-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

M5 Offlce 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional

77ip CcBOOOJHO  PacCIIpOCTPaHsieMoe 06eccpoyHo

ITpodeccuoHanbHbIe 0a3bl JAHHBIX U MH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI
Ha3BaHue Kypca Ccbuika

WudopmarmonHas cucreMa - EauHOe OKHO AOCTyma K URL: http://window.edu.ru/
MHGOPMAaLIMOHHBIM pecypcam
HarronanbHas MH(pOpMaLMOHHO-aHaMTHUuUecKast |https://elibrary.ru/project risc.as
cuctemMa — PoCCUMCKUI MHJEKC HayuyHOTO LIUTHPOBAHUS|D
(PVHII)
[MouckoBast cucrema Axagemus Google (Google
Scholar)

9 Marepua/IbHO-TeXHHYeCKoe ofecreueHne JUCLUILUTHHBI (MOAY/Is)

URL: https://scholar.google.ru/

MarepuaibHO-TeXHUUeCKoe 0becrieueHre JUCLUIUTMHbI BK/IHOYAeT:
JIeKIIMOHHAsA ~ayauTopusi: MyJ/IbTUMeUIHbIE CpeJCTBA XPaHEHWs, Tepefaud U
Tripe/iCTaB/IeHUs yueOHolN nHMOPMaLUK.
JlabopaTopusi MeXaHUYeCKUX HUCC/IeZI0BaHUM:
. JTabopaTopHasi yCTaHOBKaA I1[eKOBOM JPOOUITKH;
. JTabopaTopHasi yCTaHOBKa KOHYCHOM JIPOOU/IKH KPYITHOTO IPO0JIEeHMS;
. JTabopaTopHasi yCTaHOBKA BaJIKOBOM APOOUIIKH;
. JlaboparopHasi yCTaHOBKa MeXaHW4eCKOTO BCTPSIXMBATeJIs;
. JTabopaTopHasi yCTaHOBKa IIapOBOM MeJTbHULBI;
. JlaboparopHasi yCcTaHOBKa MeJIbHUL[bI C BPALIAOIIEeNCsT OChIO;
. JTabopaTopHasi yCTaHOBKa WHEPLIMOHHOTO TPOXO0Ta;
. CranzapTHbIM HabOp CUT
[TomelieHe s XpaHeHUs W TNPOQUIAKTUYECKOTO OOCTy)KUBaHUSI — yueOHOTo
obopygoBanusi: Illkadel A/ XpaHeHUs Y4eOHO-MeTOJUYEeCKOH [JOKYMEeHTAlid, y4eOHOro
obopyoBaHus ¥ yueOHO-HArISIIHBIX TOCOOHH.

ONOOUT A WN -


https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
http://window.edu.ru/

IIpunoxenue 1

YuyeOHo-MeTOAMUECKOE 00ecrieyeHre CaMOCTOATe/IbHOU PadoThl 00ydaroIuXcs

Mo puctyruimHe « TexHOMOTHST 0OOTaIeHNs TI0Ie3HBIX UCKOTIaeMbIX » TIPeyCMOTpeHa
ay/IMTOpHasi U BHeayAUTOPHAast CaMOCTOsITe/IbHasi paboTta 00yJarommuxcs.

CamocTosiTeibHasi paboTa CTY/IeHTOB TIOCTPOeHa TakiuM 00pa30oM, uTo B mpoiiecce paboThbl
CTY/[IeHTBI 3aKPeIVISIOT 3HAHUS, TTOJTyYeHHbIEe B TIPOLIECCE TEOPETUYECKOro 00yUeHus], TeM CaMbIM
¢dbopmUpyIOT npodeccroHa bHble YMEHUsI ¥ HaBbIKU.

B niporiecce u3y4yeHus! JUCLUIJIMHBI OCYIL[ECTBISIeTCS TEKYIIWUH U TIepUOANYeCKUN KOHTPOJIb
3a pe3y/bTaTaMy OCBOeHUsI yueOHOro Kypca. TeKyIiyii KOHTPO/Ib OCYIL[eCTBIISeTCS
Hernocpe/iCTBeHHO B TIPOLiecce YCBOEHHSI, 3aKperieHus], 00001eHns U cUCTeMaTH3aLuH 3HaHUH,
yYMeHWH, BJla/ieHNs] HaBbIKaMH ¥ TT03BOJISIET OTIePAaTHUBHO JUArHOCTUPOBATh M KOPPEKTUPOBATh,
COBEpIIIEHCTBOBAThL 3HAHUS, YMEHUS U B/laJieHHe HaBbIKaMU CTY/IeHTOB, 00ecrieurBaeT
CTUMY/MPOBaHKE ¥ MOTHBALIMIO UX JIeATeIbHOCTH Ha KaXKOM 3aHATHU. TeKyI[uii KOHTPOJIb
ocy1ecTBsieTcsi B hoopMe yCTHOTO orpoca (cobeceoBaHus).

[TeproanyecKrii KOHTPOJB 1jeJib KOTOPOro 00001eHre ¥ CUCTeMaTH3alysl 3HaHHH,
npoBepKa 3 GeKTUBHOCTA YCBOEHUSI CTYAEHTAMH OTPe/Ie/IEHHOT0, JIOTUYeCKH 3aBePIIEHHOTO
coziepkaHusi yueOHOT0 MaTepurasa OCyIIeCTB/seTCsl B popMe 3alUThl 1Tab0paTOPHBIX,
KOHTPOJIbHBIX PaboT.

OuleHOYHBIE CPe/ICTBA AJIs TPOBe/IeHUsI TeKYILel aTTeCTaluu

KOHTPOJ/IbHAAA PABOTA Ne 1
Tema: TexHosiorus odoramjeHus py/ [BeTHbIX MeTa/I/IOB

BapuanT Ne 1
TexHosorust o6oraleHust MeJHbIX U MeIHO-TTUPUTHBIX PyZ. OCHOBHbIE MUHEPA/TbI ME/IH.
MecTopoxaeHus.

Bapuanm Ne 2
TexHosorust 060raIeHus: MeHO-IIMHKOBBIX py/i. OCHOBHbIE MUHepasIbl IIHKA.
MecTopoXKaeHus.

Bapuanm Ne 3
TexHosorust oborareHusi MeJHO-MOTMOEHOBBIX py/1. [IoBO/IKa MeIHO-MOJINO/I€HOBBIX
KOHIIeHTpaToB. OCHOBHbIE MHUHepasibl MO/ jeHa. MecTopoKAeHus!.

Bapuant Ne 4
TexHosnorus oboraieHusi MeJHO-HUKeJeBbIX py[. OCHOBHbIe MUHepasibl HUKeJIs.
MecTopoXKeHus.

Bapuaum Ne 5
TexHosorust oborairjeHusi CBUHIIOBBIX ¥ CBUHILJOBO-LJUHKOBBIX PyZ. OCHOBHbIE MUHEPasIbI
cBUHLIA. MecTopoXAeHus.
Bapuant Ne 6
TexHosorust oboraireHus1 MeHO-CBUHLIOBO-LIMHKOBBIX PyZ. MeCcTopoXKeHus!.

KOHTPOJIbHAS PABOTA Ne 2
Tema: TexHosnorus oboraitieHusi HeMeTa/l/TMYeCKUX ToJe3HbIX UCKOMaeMbIX
BapuanT Ne 1
KauecTBo 1 TexHO/IOTHUECKHe copTa yrjieid. TeXHOorusi o0oralieHus yriei.
MecTopoXKeHus.
Bapuant Ne 2
CBoiicTBa U MeCTOPOXK/IeHUS aMa30B. TexHomorus oboraieHusi KUMOepIUTOBBIX PY/I.



Bapuant Ne 3
TexHonorus oboraiteHusi KAOJUHOBBIX Py/[. MeCcTopoXjeHUs.

Bapuant Ne 4
TexHonorus oboraieHust pochopUTOB U arlaTUTOB. MeCTOpoXKJeHUsl.
Bapuant Ne 5
TexHonorus oboraiteHust KaluiHbIX pyJ. MuHepasibl. MecToposKaeHus!.
Bapuant Ne 6

TexHosorus oboraiteHusi CepHbIX pyZ. MecToposKaeHusl.

KOHTPOJ/IbHASI PABOTA Ne 3
Tema: ITpou3BOACTBO LIBETHBIX MeTaJlJIOB
BapuanT Ne 1
OO6XXUT MeTHBIX KOHLIEHTPATOB. XMMHUUeCKHe PeakL|u Tpoiiecca 00kura. OO>KUroBbIe Teuwn.
BapuanT Ne 2
OOG>KWT ITMHKOBBIX KOHIIEHTPATOB. XMMHUUeCKHe PeakI[UH rporjecca 06ykura.
BapuanT Ne 3
[1naBKa MeJIHbIX KOHLIEHTPATOB B OTpakaTe/bHbIX Meyax. CyIIHOCTb TpoLiecca U
Ba)KHelllIMe XuMruyeckre peakiiyd. CocTaB U CBOMCTBA IIITelHA U IIJIaKa.
Bapuant Ne 4
OOG>KUT CBUHLIOBBIX KOHL[EHTPATOB.
BoccraHoBuTe/bHAs M/1aBKa CBUHLIA B IIAXTHBIX Ieyax.
BapuanT Ne 5
OrxeBoe parHUpOBaHUE MeIU.
OnekTpuueckoe padvHUPOBaHKE MeJIU.
Bapuant Ne 6

PadunrpoBanue cBrHIja. OCHOBHBIE MPUHLUIBI M CTaUK NPOLIECCOB PAQPUHUPOBaHUS:
obe3mexuBaHue cepol, obeccepebpeHre [IMHKOM, OKHUC/TUTeTbHOe padUHUPOBaHNe, yjanieHre
BHUCMYTa.

Llespto 1abopaTopHbIX paboT 10 AaHHOM JVCLIUIIMHE SIB/ISIETCS TIPAKTUYeCKOe
03HaKOMJIEHHEe CTY/IeHTOB C pa3/IMYHbIMU CXeMaMH 000Trall[eHUs TT0JIe3HBIX UCKOTIaeMbIX C
TIOMOIIIbIO TIOATOTOBUTE/TBHBIX OTepanyii (Apo0sieHus1, u3MenbYeHus ), TPaBUTALMOHHOTO,
(b10TaLIMOHHOT0, MAarHUTHOTO METO/I0B 00O0TallleHHs], a TaK)XKe ToJTyueHre HaBBbIKOB 110
BBITOJIHEHUIO Pa3/IMYHbIX OMbITOB. B UaCTHOCTH, CTY/IeHT [JO/DKEH YMeThb MPaBU/IbHO
000CHOBATh Tpe/ICTaB/IEHHYI0 CxeMy oOorallieHus f/isi 3aJaHHOT0 TUIA PYAbI, pAaCCUMTATh
OCHOBHBIE TT0Ka3aTesi 000TaleHus 1 MpeJCTaBUTh WHAWBUAYAIBHBIM 0TUYeT. Bee mosyueHHbIe
JKCTIepUMeHTa/IbHbIe JaHHbIe He00X0[UMO TIPOaHaIM3UPOBATh, TIPOBEPUTD BLITIO/THEHA JIHU
OCHOBHasl 1]eJib paboThl, chOpMyIMPOBaTh BHIBOALL. EC/M MO/TyueHbI HU3KHE TeXHOTIOTHUYeCKUe
roka3aresy oboralieHusi, yka3aTh BO3MOXKHbIe TIPUUYMHBI U TTYTH TOBBILIIEHUs TTOKa3aTesei.

[Tpu BeIMOTHEHNUH paboT CcTPOro cobmoAaTh paBysia TEXHUKUA 0e30MaCHOCTA U MHCTPYKLUH
1o paboTe C armaparypoi.

[TpuMepHbIii TTepeueHb TeM U 3a/JaHui /17151 IOATOTOBKH K 9K3aMeHYy:

1. Kraccudukaliys rosie3HbIX HCKOIaeMblX.

2. TekCTypHO-CTPYKTYpHbIE 0COOEHHOCTU MebCOoAepsKalux py/. OCHOBHbIE MUHEPA/IbI
MeJu.

3. TexHosorus oborailjeHHs1 MeHbIX U MeJHO-TIMPUTHBIX py/. MecTopoXxaeHusl.

4. TexHonorus oboraiieHusi MeAHO-LIMHKOBBIX Py[. OCHOBHbIe MUHepasIbl LIMHKa.
MecTtopoxzaeHus.

5. TexHosorusi oboraiieHyst MOJUOJeHOBBIX U MeJHO-MOJTMOJeHOBBIX py/. OCHOBHbIE
MUHepasibl MO/InO/1eHa. MecTOpOosKaeHusl.

6. TexHonorus oboraieHUss MeJHO-HUKeeBbIX pyA. OCHOBHbIe MUHEPAJTbl HUKEJIS.
MecTtopoxzaeHus.



7. TexHosorus oborailjeH1si CBUHIOBBIX U CBUHIOBO-LIMHKOBBIX Py/l. OCHOBHBIE
MHHepasbl CBUHLIA. MeCTOpOKeHusl.

8. TexHonorus oboraiieHs] MeZJHO-CBUHI[OBO-IIMHKOBBIX Py/l. MeCTOpOX/IeHHS.

9. TexHonorusi o6oraieHHst MbILIBSIKOBBIX Py/. OCHOBHbIE MUHepasIbl MBILIbSIKA.
MecTopoxxeHusl.

10. TexHonorus v3BiedeHus 30/10Ta U3 KOPEHHBIX pyA. MecTopoxKaeHus.

11. Metozb! U3B/IeUeHUS 30/10Ta U3 [IECKOB POCCHIMHBIX MECTOPOXKI€HUH.

12. VI3BneueHue 30/10Ta U3 py/| M KOHLIEHTPATOB L{UaHUPOBAaHUEM U aMajibraMariyei.

13. KauecTBo 1 TexHO/IOTM4YeCcKre copTa yrieii. TexHomorusi oboraijeHus yrieu.
MecTopoxaeHus.

14. TexHosnorus oborarieHus rpaduToBLIX py/. MecTopox/jeHusl.

15. CgroiicTBa U MeCTOpPOXKAeHus aniMa30B. TexHosorust oboraleHus: armMasoB.

16. XapakTepuCTHKa aJtOMUHUEBBIX pyJ. OCHOBHOe CbIpbe /I [IPOM3BO/CTBA a/IFOMUHUS.
Ob6nacTs MpUMeHeHusl.

17. TexHosnorus oborarieHust KaOJHUHOBBIX Py/l. MecTopox/ieHusl.

18. TexHosorusi oborailjeHust aHAamy3UTOBbIX, KHAHUTOBBIX U CU/IJTUMaHUTOBBIX PY/I.
Konauiun Ha KoHLleHTpaThl. MecTopoxkaeHus. O6/1acTb IpUMeHeHHsT KOHILIEHTPATOB.

19. TexHosorusi oborailjeHus TajbKa U MarHe3uTOBOTO ChIpbsi. MeCTOpOXKJeHusl.

20. Texnonorus oborairjeHus1 KBapLieBOTO U I0JIEBOIINIATOBOTO ChIPHSI.

21. TexHosorusi oboraitieHust CIrobl. MecTopoXXAeHusl.

22. TexHonorus oborarrieHus: CePHBIX pyZ. MecTopokaeHus..

23. TexHosorusi oboraitieHusi 6apuTOBBIX Py[. MecTopoKeHusl.

24. Texnonorus oborarreHust GocoprToB 1 anlaTUTOB. MecTopoXKJeHusl.

25. TexHosorusi oboraitieHus: KamuiHbIX py[. MuHepaibl. MecTOposK/ieHusl.

26. Texnonorus oboraireHus1 ypaHOBBIX PyZ. MuHepasnbl. MecTopoKieHusI.

27. ®norauus BoabdpaMcoepKalux py. MuHepasbl Bosbdpama.

28. doTaLysa TUTAaHOBBIX U LIMPKOHUEBLIX PyZ. MUHepasibl TUTaHa U LIUPKOHUS.

29. TexHosorusi oboraiteHus TUTUEBbIX PyZ. MUHepasibl IUTHSI.

30. O6XXUT Me/IHBIX KOHI[EHTPATOB. XMMHUYeCKUe pPeakliu mpoiiecca o6kura. O0XUroBble
reyu.

31. IlnaBka MejHbIX KOHLIEHTPAaTOB B OTpakaTe/bHbIX Nevyax. CylLHOCTb npoLecca U
Ba)KHeMIlIMe XUMHUUYecKre peakliii. CocTaB M CBOMCTBA IlITeMHA U 1i/1aKa.

32. OruHeBoe payiHMpOBaHUe Me/id. JneKTpUuueckoe payHUpOBaHNe MeJiu.

33. O6GXKUT I[UHKOBBIX KOHIIEHTPAaTOB. XHMMH3M IIpoliecca.

34. BeijeslauMBaHue LIMHKA U OUYMCTKA PaCTBOPOB OT IpuUMecel. Amnnaparypa JJis
BbIIl|e/IauMBaHMUs.

35. O6XKUT U CrieKaHWe CBUHI[OBBIX KOHIIEHTPAaTOB. XMMHUECKHe peakIiuy Mporjecca 00Kura.

36. PadbvHMpoOBaHKe YepHOBOI'O CBUHIIA.



IIpunosicerue 2
7 O1jeHOUHBIE CPeACTBA /i/isl IPOBeieHUs1 MPOMe)XXyTOYHOM aTTecTaliu

a) IInanupyemble pe3y/IbTaThbl 00yUeHNs H OLleHOYHbIE CPe/JICTBa /i/Is POBe/leHNs MPOMEe)XYTOYHOH aTTeCTaljuH:
ITpumepHoe codepicaHue:

CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUH

[TnaHupyemble pe3y/ibTaTbl 00yUYeHust

OrieHOUHBIE CPeJCTBA

ITK-5 rOTOBHOCTBIO IEMOHCTPUPOBATh HAaBBIKK Pa3pabOTKU T/IaHOB MEPOTIPUSITHI 110 CHYKEHHIO TEXHOT@HHOW Harpy3KH IMPOM3BO/CTBA Ha
OKPY’KalOLIyI0 Cpejly TIpY 9KCIUTyaTalliOHHOM pa3Be/ike, 00b1ve 1 repepaboTKe TBepPAbIX M0J/Ie3HbIX MCKOIIAaeMbIX, a TaK)Ke TIPH CTPOUTE/ILCTBE U

SKCIUTyaTaluu
3HaThb HayuHble METO/bl U MEPOIPUATHUS T10 CHIbKeHuto | IlepeueHb meopemuuecKkux 60npocoe K 3K3ameHy:
TeXHOTeHHOM Harpy3Ku Ha OKPY’KaroLyI0 Cpezy 1. CymHocTb, T71aBHBIE 0COOEHHOCTH Y K/IaCcCU(UKALUs MeXaHUIeCKUX
TIpY 9KCTTyaTallMOHHOM pa3Bejke, 100bIue u TIPOLIeCCOB OOoTalleHusl.
riepepabOTKe TBeP/IBIX IM0JIE3HBIX MCKOTIAeMbIX 2. CyurHocTb, ry1aBHble 0COOeHHOCTH U KIacCU(UKaLs TUAPO- U
MMPOMeTa/IJTyPruuecKrx NpoLiecCoB.
YwmeTb MPUMEHSTb HayuHble MeTO/Ibl U MEepPOIIPUSITHS TI0
. ITpumepHble npakmuyecKue 3a0aHus 0/151 IK3aMeHa:
CHIWKEHUIO TeXHOTeHHOM Harpy3Ky Ha N .
. CocCTaBUTh CXeMy M peareHTHBINA PeXKUM [jisi 00oraleH|s] TOHKOBKparyleHHOH
OKDY>KaloIlyI0 Cpefly MpH 3KCI/lyaTalliOHHOM .
JIBYXKOMITOHEHTHOU py/Ibl
pa3Befike, I0ObIUe 1 iepepaboOTKe TBePABIX
T10J1e3HbIX MCKOMaeMbIX
Bnazetsb HaBbIKaM{ TIPMMeHeHHs1 HayYHbIX METO/I0B U Pewiumb 3adauy:

MepOTPUSITUM 10 CHYKEHUIO0 TeXHOTeHHOMU
Harpy3kH Ha OKpY’Karolllyto cpefly MpH
9KCTUTyaTallMOHHOMN pa3BeiKe, 100bIue U
riepepabOoTKe TBEP/BIX MOJIE3HBIX KCKOTIAEMBIX

Omnpe/ieIMTh TEXHOJIOTMUECKHE TTOKa3aTeTd IOTal[HOHHOr0 000raieH|s: MeJjHOH
PyAbL:

- BBIXO/] M@/IHOT'O KOHIIEHTpATa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUEeHUe MeJIM B Me/IHbIM KOHLIEHTpAT,

- U3BJIeUeHUe Me/Id B XBOCTBI ISl YCJIOBUM, YKa3aHHBIX B TaOJI.

Pe3ysibTaThl pacueTa TEXHOJIOTHUECKUX TTOKa3aTesiell 0hOpMUTh B BUjie
CTaH/IJaPTHOM Tab/UIIBI.

OnpezieMTh MapKy MeJHOTO KOHLIeHTpaTa U3 TabJ1.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHIIUU

[Tnanvpyemble pe3ynbTaThl 00yueHus

OueHouHble cpefCTBa

ITK-6 ucroib3oBaHueM HOPMATUBHBIX JOKYMEHTOB I10 6e30macHOCTH U HpOMbIH.U'IEHHOﬁ CdHHUTapHUU IIpU IIPOEKTUPOBAHWH, CTPDOUTE/ILCTBE U

SKCILIyaTallliK

TIPeATIPUSTHN TI0 SKCTTyaTalMOHHOM pa3Bejike, 100bIue 1 riepepaboTKe TBepAbIX M0JIe3HBIX UCKOTIAEMBIX U M0/[36MHBIX 00bEKTOB

3HaTh HOPMAaTHBHbIE JOKYMEHTHI 110 6e301acHOCTH U ITepeuenb meopemuueckux 6onpoco8 K 3IK3ameHy:
TIPOMBIILLJIEHHON CaHUTApUU TPY TIPOeKTHPOBaHMUH, 1. TexHosoruueckvie TUIMbI U COPTA Py/[l. MapKu KOHL|eHTPaTOB.
CTPOMTE/TLCTBE U IKCIUTyaTaliy TIPeITPUITUM TI0 2. TexHosorusi oboraitieHust py/ I[BETHBIX U peIKMX MeTa/sioB. KoHauImm Ha
riepepabOTKe TBEP/BIX M0JI€3HBIX KCKOTIaeMbIX KOHL|€HTPAThI.
3. TexHosorusi oborarieHuss HeMeTa/JTH4eckoro Chipbst. KoHauimy Ha
KOHIL[@HTPAThI.
YMeThb TIPUMEHSITb HOPMaTUBHbIE IOKYMEHTHI T10
N ITpumepHble npakmuyecKue 3a0aHus 0/151 IK3aMeHa:
0e3011aCHOCTH 1 TIPOMBILLIZIEHHON CAaHUTAPUM TTPH N .
CoCTaBUTh CXeMY M PeareHTHbBIN PeXKUM [ijis 000TalleHus! CII/IOIIHOM U
MPOEKTHPOBAHUHU, CTPOUTEILCTBE U SKCI/TyaTalun . .
N TOHKOBKDAIJIEHHOW [IBYXKOMITOHEHTHOU pPY/Ibl
TIPeITIPUSITUM T10 TiepepaboTKe TBep/bIX MOIe3HBIX
VICKOTIAeMbIX
Bnagetsb HaBbIKaMH TIPUMeHeHHs] HOPMaTHUBHBIX

JOKYMEHTOB T10 6e30T1aCHOCTH 1 TIPOMBIIIJIEHHON
CaHWUTApPWU TPU MPOEKTUPOBAaHUU, CTPOUTE/ILCTBE U
SKCIUTyaTaly TIPeINpUSTHI TI0 TiepepadoTKe
TBEP/IbIX 10JIe3HBIX UCKOMIaeMbIX

Pewumb 3a0auy:
OmnpezfenuTh MaCCOBYIO JIOJTIFO MeJJ B KOHIIEHTPAaTe, COCTOSIIEM U3 MUPUTA U
MHUHEepaJioB, yKa3aHHbIX B Tabwiie (10 3a/]aHHIO0)

ITK-17 roTOBHOCTBIO MCITO/Tb30BaTh TEXHUUECKHE CPe/ICTBA OIMBITHO-TIPOMBIIIZIEHHBIX UCTIBITAaHHUH 000py/I0BaHUS M TEXHOJIOTHM TpH
9KCIITyaTaIJMOHHOM pa3Bejike, 00bIUe, mepepadoTKe TBePAbIX IMOIe3HbIX MCKOMAeMbIX, CTDOMTE/ILCTBE M SKCITyaTalliy M0/[3eMHBIX 00BeKTOB

3HaTh OCHOBHbIe TeH/IeHL[UU Pa3BUTHUS ITepeueHb meopemuyuecKkux 60npoco8 K IK3ameHy:
TIPOM3BO/ICTBEHHBIX MPOLIECCOB, TIOKa3aTenu 1. TexHonoruveckue TUIbI U copTa pyA. [IpeaBapuTensHOe oboraieHue pyz
TIPOM3BO/ICTBA L[BETHBIX MeTasuI0B. [IpakTuKa oboraiieHus py/i LIBETHBIX U PeIKUX
MeTaJl/IOB.
2. TexHosorusi oboraireH1si TOPHO-XUMUYECKOTO ChIPbSL.
3. TexHosorus oboramieHusi HepyAHbIX TOIe3HBIX UCKOTIaeMbIX.
YMeThb MIPUMEHSITb U3yUYeHHbIe TeH/|eHI[UU Pa3BUTHS ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3amMeHa:

TIPOM3BO/ICTBEHHBIX TPOLIECCOB, TIOKa3aTenu
TIPOM3BO/ICTBA B NIPO(eCCHOHAbHON AesTeTbHOCTH

CocTaBUTh CxeMy /ijisi epepaboTKU Mo/IMMeTa/yIn4eCcKou py/Ibl.




CTpyKTypHBII

3/1eMeHT [TnaHupyemble pe3y/ibTaTbl 00y4eHuUs O1ieHOYHbIE CpeJCTBa
KOMITeTEeHIIUU
Bnanets TeH/IeHLIMSIMA Pa3BUTHS IPOM3BO/CTBEHHBIX Pewumb 3adauy:

TIPOIIeCCOB, TIOKAa3aTe v IMPOM3BO/ICTBA B
rpogeccuoHa/bHOM JesiTeNTbHOCTU

Ornpeie/TUTh TEXHOIOTMUECKKe TI0Ka3aTe/ il 00oraleHus: MeZiHO-CBUHIIOBO-
L[UHKOBOH pPY/IbI:

- BBIXO/ KOHLIEHTPATOB,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- W3BJIeUeHHEe KOMITOHEHTOB B KOHI|€HTPAThI,

- U3BJIeUeHre KOMITOHEHTOB B XBOCTHI /ISl YC/IOBUM, YKa3aHHBIX B Ta0JI.
Pe3yibTaThl pacueTa TeXHOJIOTHUECKHX MTOKa3aTesiell 0hOpMUTD B BHjie
CTaHZAPTHOM TaOJIHUIIBL.

OnpezsenuTb MapKu KOHLIEHTPATOB.

ITK-19 roToBHOCTBIO K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PeIleHui 10 SKCIUTyaTalMOHHOW pa3Befike, 00bIde, riepepaboTKe TBep/IbIX MOsIe3HbIX

VICKOTTaeéMbIX, CTDOUTE/IbCTBY U IKCITyaTal[|H M0/[3eMHBIX 00bEKTOB

3HaTh OCHOBHbIe TeH/eHLIMY Pa3BUTHSI MHHOBALIMOHHbIX | ITepeueHb meopemuyecKux 60npoco8 K 3K3amMeHy:
peliieHHH 10 TiepepaboTKe TBepAbIX MOoJe3HbIX 1. PapvomeTrpuueckoe, rpaBUTAllMOHHOE, (pyioTaliMOHHOE oborailjeHue.
HCKOTIaeMbIX KomOuHMpOBaHHBIe TTPOIIeCChI 1epepabOTKU KOMIIEKCHBIX PY/I.
2. TIpotiecchl TUAPOMETATYPTrUH B CXeMax oboraitieHusi. AManbramaiys u
L[MaHUPOBaHUe.
YmeTb MIPUMEHSITb U3yUeHHble TeH/IeHLIMU pa3BUTHS ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3amMeHa:
WHHOBAL[MOHHBIX pellieHUi 1o repepaboTke CocTaBUTh KOMOMHHUPOBaHHYIO CXeMy TepepaboTKu TPyAHOOOOraTUMOoi
TBEP/bIX [10J/Ie3HBIX UCKOMaeMbIX JTIBYXKOMITOHEHTHOU pPy/Ibl
Bnanets TeH/IeHLIMSIMY Pa3BUTHUSI MTHHOBALIMOHHBIX pellleHui | Pewuumb 3adauy:

110 TiepepaboTKe TBeP/bIX M0JIe3HBIX UCKOTIAeMbIX

PaccunraTh TeXHOIOTHUECKHe TIOKa3aTen oboraieHus pyIoTalOHHOTO Tiexa.
Pe3ysibTaThl npesicTaBUTh B Tabmuile. MicxoHble faHHbIe: MaccoBast fionst Cu B
pyze — 0,9 %, B koHjeHTpate — 20 %, B xBocTtax — 0,1 %.




CTpyKTypHBII

3/1eMeHT [TnaHupyemble pe3y/ibTaTbl 00y4eHuUs O1ieHOYHbIE CpeJCTBa
KOMIIeTeHI U
IICK-6-2 CMOCOOHOCTBIO BHIOMPATh TEXHOJIOTHIO MPOM3BO/CTBA paboT 0 000TaIeHHIO T0JIe3HBIX UCKOMAeMbIX, COCTaBJIATh HEOOXOJUMYHO
JIOKYMEHTall[I0 B COOTBETCTBUU C /IeWCTBYIOIIMMU HOpMaTUBaMU
3HaTh OCHOBHbI€e TIOHSITHSI MeTO/I0B, CrIocob0B U cpefcTB | IIepeueHb meopemuuecKux 60npoco8 K 3K3aMeHy:
T0JTyYeHusl ChIPbsi U KOHLIEHTPATOB TIPU 1. TexHomorus v MpakTHKa 0OOTaIlieHus: Pyl I[BETHBIX U PeIKUX MeTaslyioB.
riepepabOoTKH T0/Ie3HBIX HCKOTaeMbIX 2. TexHoJsorus U TpakTHUKa o0oraileH’si FOPHO-XUMHUECKOTO ChIPhSI.

3. TexHOJIOTHsI U TIPAKTHUKA 000TallleHHsI HEPYAHBIX T0JIe3HbIX UCKOTIAeMBbIX.

YMeThb BLIOMPATh TEXHOJIOTHIO TIPOU3BO/ICTBA PaboT 110
00O0TaIleHuIo M0JIe3HbIX UCKOTIAaeMbIX, IPUMEHSITh
Cr1Ioco0bI U CPeJiCTBA /ISl TTOTyUeHHsT
KOHJMLIMOHHBIX KOHLIEHTPATOB, COCTABJISATh
HeoOXOJMMYI0 IOKYMEHTALUI0 B COOTBETCTBUU C
JEUCTBYIOIIMMM HOPMaTUBaMM

ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3amMeHa:
CocTaBuUTh CxeMy [/151 IepepabOTKH MOJIMMeTa/UTNYeCKON PY/Ibl.

Bnazetsb HaBbIKAMH BbIOMPATh TEXHOJIOTHIO TIPOU3BO/CTBA | Pewuums 3adauy:
paboT 1o 06orallieHUIo MOJIe3HBIX UCKOTIAeMbIX, Onpeie/TUTh TEXHOJIOTHUECKKE TIOKa3aTein 000ralljeHusi CBUHIIOBO-IIMHKOBO-
COCTaBJIATH HEOOXOJUMYIO JIOKyMEHTAIIUIO B 0apuTOBOM Py/IbI:
COOTBETCTBUH C [IEMCTBYIOIIMMH HOPMaTHBAMHU - BBIXOJ KOHLIEHTPATOB,

- BBIXOJI, XBOCTOB,

- MacCy XBOCTOB,

- U3BJIeYeHHe KOMIIOHEHTOB B KOHLIEHTPATHI,

- W3BJleUeHre KOMITOHEHTOB B XBOCTHI [Ijisl YC/IOBUM, YKa3aHHBIX B TabJI.
Pe3ynbTaThl pacyeTa TeXHOJIOTUUECKUX TIOKa3aTesieii 0(popMUTE B BU/Ie
CTaHZAPTHOM TabJIULIBL.

OrnpeseiTh MapKu KOHLIEHTPATOB.

I1CK-6-3 CTIIOCOOHOCTRIO BRIOMPATh Y PaCCUMTHIBATH OCHOBHBIE TEXHOJIOTHUECKHE MapaMeTphl 3 (eKTUBHOTO U 3KOJIOTUYeCKH 6e3011acHOTO




CTpyKTypHBII
3/1eMeHT [Tnanvpyemble pe3ynbTaThl 00yueHus OueHouHbIe CpefiCTBa
KOMITeTEeHIIUU

TPOM3BO/ICTBa paboT 110 repepaboTke U 06oTall[eHNI0 MUHEePaTbHOTO ChIPhsl HA OCHOBE 3HAHWM MMPUHIIUIIOB MTPOeKTUPOBAHUS TEXHOIOTMUECKUX CXeM
000raTUTEILHOTO TTPOU3BO/ICTBA

3HaTh OCHOBHbI€e TIOHSITHSI MeTO/I0B, CrIocob0B U cpefcTB | IIepeueHb meopemuuecKux 60npoco8 K 3K3aMeHy:
TIOJTyYeHHs1 CbIPbs U KOHLIEHTPaTOB NpU 1. TexHomnorusi oborameHus py/ IBeTHBIX M PeJKIX METaJIIOB.
riepepabOoTKH T0/Ie3HbIX UCKOTIaeMbIX JIIst 2. TexHosorusi oboraiteHusi TOPHO-XUMUYECKOTO ChIPbSL.
CO3/jaHMsl, PeryIMpoBaHus 3QQeKTUBHOTO U 3. Texnonorus oborarreHusi HepyIHBIX TIO/Ie3HBIX UCKOTIaeMbIX.
9K0JIOTMUecKr 6e30MacHOro NMpoM3BO/ICTBA

YMeTb BbIOMPATh TEXHOJIOTHIO TIPOM3BO/ICTBA paboT 110

00OoraIleH IO MOJIe3HBIX UCKOTIaeMbIX, IPUMEHSITh
Croco0bl ¥ Cpe/iCTBa [i/Isl TT0/TyUeHUst
KOHZULIMOHHBIX KOHLIEHTPATOB [i/isl CO3/[aHUsl,
peryvpoBaHust 3G (GeKTUBHOTO U IKOJIOTUUECKH
6e301acHOTO MPOM3BOZCTBA

ITpumepHble npakmuyecKue 3a0aHus 015 IK3aAMeHa:
CocTaBUTh CXeMy /i/is1 iepepabOTKH MOJIMMETa/VINYeCKOU PY/Ibl.

BrazieTsb CITOCOOHOCTHIO BBIOMPATh U PACCUMTHIBATD
OCHOBHbIE TeXHOJIOTMUECKHE ITapaMeTpbl
3(h(heKTUBHOTO U FKOJIOTHUECKH HE3011acHOTOo
TIPOM3BO/ICTBA paboT 110 repepaboTke U
oboraijeHHI0 MUHEPAILHOTO ChIPhS HAa OCHOBE
3HAHWI MPUHIUIIOB MTPOEKTUPOBAHMUS
TEXHOJIOTUUECKHUX CXeM 000raTUTeTbHOIO
TIPOU3BO/ICTBA U BEIOOPA OCHOBHOTO U
BCIIOMOTaTe/IbHOTO0 000TraTUTE/TbHOTO
obopyoBaHus

Pewiums 3adauy:

Ornpefie/TUTh TEXHOJIOTHUECKHE TIOKa3aTe/ i 00oraleHust pTyTHO-()TF0OpPUTOBOM
py/bL:

- BBIXO/] KOHLIEHTPATOB,

- BBIXO/] XBOCTOB,

- MacCy XBOCTOB,

- U3BJIeUeHHe KOMITOHEHTOB B KOHLIEHTpaT,

- U3BJIeYeHre KOMITOHEHTOB B XBOCTBI [IJIsl YCJIOBUM, YKa3aHHBIX B TaOJI.
Pe3ysibTaThl pacueTa TeXHOJIOTHUECKUX TTOKa3aTesiell 0hOpMUTh B BUjie
CTaHZAPTHOMN TaOJHUIIBI.

OmnpezsenuTb MapKu KOHIIEHTPATOB.

IICK-6-4 criocobHOCTBIO pa3pabaThiBaTh U peayM30BbIBaTh MPOEKThI TPOM3BO/ICTBA MPU MepepaboTke MUHEpPaJIbHOTO U TEXHOTeHHOTO ChIPhSi HA OCHOBE
COBPEMEHHOU MEeTOZI0IOTHH TTPOEKTUPOBAHUSI, PACCUMTHIBATb TPOU3BOIUTE/ILHOCTE M OTIPE/IeNSITh TTapaMeTphbl 000Dy /10BaHUsI 000TaTUTE/TLHBIX habpuk




CTpyKTypHBII

3/IeMeHT [InaHupyeMmble pe3yabTaThl 00yUeHuUs OLieHOUHbIe Cpe/CTBa
KOMITETEHL[U
3HaTh BCe 3Tarlbl IPOU3BO/ICTBA TIPH MepepadoTKe Ilepeuesb meopemuuecKux 80Npoco8 K IK3AMeHy:
MHHEpaIbHOT0 ¥ TEXHOTeHHOTO ChIPbsi HA OCHOBE 1. OcHoBHbIe (HaKTOpBI, BIUSIOLLFE Ha TEXHOIOTHIO 000TalleHusT
COBPEMEeHHOW MeTO/I0/IOTHUH MPOeKTUPOBaHMUS CBIDBSI.
2. OcobeHHOCTH MOCTPOEHHS CXeM TIPH BbIOOpPE TeXHOI0TUU
oborareHust
YMmeTb aHAJIM3MPOBATh BCE 3Tallbl IPOU3BOACTBA TIPH ITpumepHble npakmuuecKue 3a0aHus 0/15 3K3aMeHd:
riepepab0OTKe MUHEPAJbHOTO ¥ TEXHOT€HHOTO CoCTaBUTh CXeMY Y peareHTHbBIN PeXXUM ZJisl PJIOTALMK MTOJTUMEeTa/UTAYeCKOU
CbIPbsi HA OCHOBE COBPEMEHHOUW MeTOZ0/I0TUU pybl
TIPOEKTUPOBAHUSI
BnazieTb TIpoLjeccaMul TTPOU3BO/ICTBA ITPY TiepepaboTke Pewiums 3adauy:

MHHEPA/IBHOI'0 U TeEXHOT€HHOT'O ChIPpbs Ha OCHOBE
COBpEMEHHOﬁ MeTO0J/IOTHU MPOEKTUPOBaAHNA

OmnpezsenuTh TEXHOJOTMUECKHUE TTOKa3aTe/u o0oraleHust MeIHO-HUKeIeBOH PY/Ibl:
- BBIXO/], KOHLIEHTPATOB,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUeHre KOMITOHEHTOB B KOHIIEHTPATHI,

- U3BJIeUeHNe KOMITOHEHTOB B XBOCTHI [I/Is YC/IOBUM, YKa3aHHBIX B TaO.
Pe3ysibTaThl pacueTa TeXHOJIOTHYECKUX TTOKa3aTesiell 0hOpMUTD B BU7IE
CTaH/JapTHOM TabUIIBI.

OmnpezieMTh MapKy KOHI[EHTPATOB U3 Ta0JI.

IICK-6-5 roTOBHOCTBIO TTPUMEHSTH COBPeMeHHbIe MH(OPMAL[HOHHbIE TEXHOIOTHH, aBTOMAaTH3UPOBaHHbIE CUCTEMbI IIPOEKTUPOBAaHUS 000TaTUTeTbHBIX

NIPOM3BO/ICTB
3HaTb NIPUHLUIIBI U METO/bI CO3/JaHHsI COBPEMEeHHBIX Ilepeuenb meopemuuecKkux 60npoco8 K IK3ameHy:
MH(POPMAaLIMOHHBIX TEXHOIOTUM B PaKTUUeCKOU 1. OcHoBHbIe (haKTOPBI, BIUSIOIIVE Ha BBIOOP TEXHOJIOTHH 00OTaIlleHHs
JleaTe/IbHOCTU 000TraTUTebHBIX TPOU3BO/ICTB ChIPbSL.
2. TexHosyioruueckye cxembl U peareHTHble PeXXUMbI (JI0TaLuu Py
L[BETHBIX METa/JIOB ¥ HeMeTa/lJIN4eCKOro ChIpbsl.
YMeTb MIPUMEHSITb IPUHLUIBI U METO/Ibl CO3/JaHUs ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3amMeHa:

COBPeMeHHbIX WH(OPMaI[MOHHBIX TEXHOIOTUH B

CocTaBUTh KOMOMHHUPOBAHHYIO CXeMY Jisl TlepepaboTKH 30/I0TOCO/Iep Kallien




CTpyKTypHBII

3JIEMeHT [Tnanvpyemble pe3ynbTaThl 00yueHus OrneHouHbIe CpefCTBa
KOMITeTEeHIIUU
TMIPAaKTUYeCKOH /1esiTe/IbHOCTH 000raTuTeTbHbIX PYZBL.
TIPOY3BO/CTB
Bnanets MPUHLIMIIAMH Y METOZIAMU CO3/jaHUs1 COBpEMEHHBIX | BbinoHumsb 3adaHue:
VMH(POPMAaLIMOHHBIX TEXHOIOTUM B PaKTUUeCKOU BriOpaTh 1 060cHOBaTE cxeMy oborairjeHust pysl. CrenaTh pacueT KaueCTBEHHO-
JiesiTeTbHOCTU 000raTUTe TbHBIX TIPOU3BO/ICTB KOJIMUeCTBEHHOW Y BOJOILIaMOBOM cxeM. KpyrHOCTb U3Me/lbueHHOW Py,
MacCCOBYIO [JOJIXO LIeHHOI'0 KOMITOHEeHTa B py/ie, IPOU3BOJAUTEBHOCTD IIPUHSATD T10
Tabsmiie.
Hamnpumep: ncxopHble faHHbIe: COilepykaHKe B U3MeJ/IbueHHOM pyze kiacca -0,074
MM — 60 %; maccoBas foss Cu B pyge — 1,0 %; pyaHble MUHepabl— XaJbKOITUPUT
(CuFeS,), 6opaut (CusFeS.); mpon3BoAnTe/IbHOCTE (UIOTAlMOHHON (haOpUKU — 5
MJIH.T/TOZ,
IICK-6-6 CIIOCOOHOCTRIO AHA/TM3UPOBATh U ONMTUMHU3HUPOBATh CTPYKTYPY, B3aUMOCBSI3H, (DYHKIIMOHAIFHOE Ha3HaueHe KOMITJIEKCOB TI0 ZI00bIYe,

riepepaboTKe 1

O6OF3LLI€HI/II-O T10JIE3HBIX MCKOIMdeMbIX M COOTBETCTBYIOIHX ITPOMW3BOJCTBEHHBIX 00LEeKTOB TMPpHU CTPOUTEJILCTBE M DEKOHCTPYKILNU

3HaThb

TeXHOJIOT'NH O6OFaH_IEHI/IH I10/1e3HBbIX MCKOIIaeéMbIX;
HallpaBJ/IeHHs CO30dHHA Ma/IOOTXOAHBIX U
6630TXOAHLIX TEXHOHOFHﬁ; KOMIL/IEKCHOEe
HCI0J/Ib30BaHHWE MUHEPA/IbHOI'O ChIPbA

Ilepeuesb meopemuuecKux 60NpPoOCoO8 K IK3AMEHY:
1. CyIIHOCTb, T1aBHble 0COOEHHOCTH U K/IaCCH(UKALINS MEXaHUUeCKUX
TIPOIIECCOB OOOTalIT|eHUsI.
2. CyI[HOCTb, TJIaBHbIE 0COOEHHOCTH ¥ K/TaCCU(UKALHs THAPO- U
MMPOMETA/UTYPrMUYeCKUX MPOLIeCCOB 000TallleHusl.

YMeTb aHaJTM3UPOBATh U pa3pabaThIBaTh KOMITIEKCHBIE
ITpumepHble npakmuyecKue 3a0aHus 015 IK3AMeHa:
TeXHOJIOTMUeCKHe MPOLeCChl U CXeMbl oboralteHust N .
. CocCTaBUTh CXeMy U peareHTHbIN PeXKuM [ijisi oboraiiieHrsi TOHKOBKPAryieHHOM
T10JIe3HbIX NCKOTaeMbIX, YCTOMUMBOCTh .
JIBYXKOMITOHEHTHOU PYZbI
TeXHOJIOTMUeCKOro Tpoliecca U KaueCTBO
BBIMTYCKaeMOM MPOAYKIIUU.
Bnagetsb CTIIOCOOHOCTBIO aHAIM3UPOBATh M ONTUMHU3UPOBaTh | BbinoaHumb 3adaHue:

CTPYKTYPY, B3aUMOCBSI3H, (DYHKI[MOHA/IbHOE
Ha3HaueHWe KOMITJIEKCOB T10 00bIue, repepaboTke
1 00O0Tall[eHHIO T10/1e3HBIX UCKOTIAeMbIX U
COOTBETCTBYIOIIUX MTPOU3BO/ICTBEHHBIX 00BEKTOB

BriGpaTh 1 060cHOBaTE cxeMy oboraiteHus pypl. CrenaTb pacueT KaueCTBEHHO-
KOJTMUeCTBEHHOM U BO/IOIIIaMOBOM cxeM. KpyrnmHOCTb W3MelbueHHOW pPY/Ibl,
MaCCOBYIO [IOJTFO LIEHHOTO KOMITOHEHTa B py/ie, IPOM3BOIUTETbHOCTh TMPUHSTH T10
Tabmiie.




CTpyKTypHBII
3JIEMeHT [Tnanvpyemble pe3ynbTaThl 00yueHus OrneHouHbIe CpefCTBa
KOMITeTEeHIIUU
TIPU CTPOUTENIbCTBE U PEKOHCTPYKLIMU /IS Hanpumep: ncxoziHble faHHbIe: Cofiep>kKaHKe B U3Me/IbueHHOM pyze knacca -0,074
CO3/IaHUST MAaTIOOTXOJHBIX M 0€30TXOJHBIX MM — 80 %; maccoBas foss Cu B pyge — 1,2 %; pyAHble MUHepaibl— XaJIbKOIMUPUT
TeXHOJIOTUH. (CuFeS,), koBenmH (CuS); mpou3BOAUTENTBHOCTD (UIOTAlIMOHHON (abpuku — 1,5
MJIH.T/TOZ,.




0) IlopsigoK mnpoBe/jeHHsI TPOMEXYTOUHOM aTTeCTAL[UH, MOKa3aTeiM M KpPUTEPUH
OLleHHBaHMSI:

[TpomexkyTouHasi aTTecTalisi TI0 [JUCHUITIMHE «TexXHO/Morusi 00OoralieHusi T0JIe3HBbIX
HCKOIaeMbIX» BKJ/IIOUaeT TeopeTHUeCcKre BOMPOCHI, MO3BOJISIOIIME OLeHUTh YPOBEHb yCBOEHUSI
00yUaroIUMUCS 3HAaHWM, W TIPAKTUUYeCKHe 3aflaHusl, BBISBISIONIHE CTereHb ChOPMUPOBAaHHOCTH
yMeHUH U BafieHu, MpOBOAUTCS B (hOpMe 3K3aMeHa.

OK3aMeH MO0 JaHHOW AUCLMIUIMHE MPOBOJAWUTCS B YCTHOM ¢opMe MO 3K3aMeHal[MOHHBIM
OuteTaMm, KaKAbIA M3 KOTOPBIX BK/IHOYAaeT 2 TEeOPeTHUYeCKHMX BOMPOCA W OAHO IMpaKTHUecKoe
3a/laHue.

OK3aMeH MPOBOJUTCS TI0 OuWieTaM, OXBaThIBAIOIIMM BeCh TMPOMAeHHBIM Marepuan. Ilo
OKOHYaHMM OTBeTa 3K3aMeHaTOp MOXKeT 3a/laTb CTY/JeHTY JOIOJIHUTEebHble U YTOUHSIOLIIe
BOTIPOCHL. [10/I0’KUTE/IbHBIM TaK)Ke OyZieT CTpem/ieHHe CTy/IeHTa W3/I0KUTh pa3/MuHble TOUKU
3peHusi Ha pacCMaTpUBaeMylo TMpo0JieMy, BbIDa3UTb CBOEe OTHOIIIEHWe K Hel, TPUMEeHUTh
TeopeTHUeCKye 3HaHUs 110 COBpeMeHHbBIM Tpob/ieMaM o0oralrieHus 1oJie3HbIX NCKOTIaeMbIX.

[TokazaTeny ¥ KpUTEpUU OLIEHHMBaHUS SK3aMeHa:

— Ha OLEHKY «OTnn4yHO» (5 0anoB) — 0OydYaromuiics TOKa3bIBaeT BLICOKHI YPOBEHb
chOpMHPOBAaHHOCTY  KOMIIETEHLIMM,  T.e.  CTyJEeHT, T[peACTaB/sieT  BCECTOPOHHee,
CUCTeMaTHUYeCcKoe M TyOOKoe 3HaHMWe yueOHO-TIPOrpaMMHOIO MaTepHasa, yMeHHe CBOOOJHO
BBITIO/IHATh 3aZlaHUsl, MPeAyCMOTPEHHbIe MPOrpaMMOM, YCBOMBIIWK OCHOBHYIO W 3HAKOMBIM C
JIOTIOJIHATE/TbHOW  JIMTepPAaTypoi, pPeKOMEeHZOBaHHOW Tmporpammoi. Kak TmipaBuio, OLleHKa
«OT/IMYHO»  BBICTABJISIETCS.  CTY/IeHTaM, YCBOMBILKMM B3alMOCBSI3b OCHOBHBIX TIOHSTUMN
JUCLIMIUTMHBI B WX 3HAUeHUW mAJisi mipuobperaemMoli mpodeccud, TIPOSBUBIIMM TBOPUYECKHE
CTIIOCOOHOCTH B TIOHUMaHWUU, U3/I0)KEHUH U UCTIONb30BaHUH yueOHO-TIPOrpaMMHOT0 MaTepuara.;

— Ha OIeHKYy «xoporio» (4 6amma) — oOyuaromuics TITOKa3bIBaeT CpeAIHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEeHIWM, T.e. CTYZEHT IMpe/CTaB/iseT TI0JHOe 3HaHWe ydeOHO-
MPOrpaMMHOT0 MaTepuara, YCIellIHO BLITIOHSIOINM NpelyCMOTPeHHbIe B TIporpaMMe 3a/laHus,
YCBOUBLLMIH OCHOBHYIO JINTE€PATypy, PeKOMEeH/OBaHHYIO B rporpaMMe. Kak MpaBu/o, OlLleHKa
«XOpOLLIO» BBICTAB/SIETCS CTYy/leHTaM, T10Ka3aBIIMM CHCTeMaTHUeCKUil xapakTep 3HaHWM IO
JUCLIMTUIMHE Y CTIOCOOHBIM K WX CaMOCTOSITeJTbHOMY IIOTIOJTHEHWIO U OOHOBJIEHHIO B XO[ie
JaybHeuIer yueOHol paboThl U MpoheCcCHOHATBLHOMN AeATeTbHOCTH;

— Ha OIIEHKY «YZOBJIETBOPUTE/NLHO» (3 Oasa) — oOyuaromuiics TOKa3bIBaeT TOPOTOBBIM
ypoBeHb C(OPMHPOBAHHOCTH KOMIIETEHLIMH, T.e. CTYZJEHT, Mpe/CTaB/seT 3HaHWs OCHOBHOIO
yueOHO-TIPOrpaMMHOT0 MaTepHasa B 0o0beme, HeoOXOAWMOM /il Ja/bHeiIer yuebbl U
nipeAicTosiel paboTbl TIO  CHeLUaSbHOCTH, CIIPAB/SIOLIUIACS C BBIOJHEHWEM 3aJaHuM,
MpelyCMOTPEHHBIX TMPOrpaMMOM, 3HAKOMbIM C OCHOBHOM JIUTepaTypoOl, peKOMeH[I0BaHHOM
nporpaMMoii. Kak TmpaBWio, OIleHKa «Y/IOBJIETBOPUTE/NLHO» BBICTAB/ISIETCS CTYJEeHTaMm,
JOTyCTUBIIMM TIOTPELIHOCTA B OTBeTe Ha 3K3aMeHe M TPU BbITIOJHEHUM SK3aMeHallMOHHBIX
3aJlaHui, HO 00/1aJaroIM HeoOXOUMBIMU 3HAHUAMU [JI1 UX YCTPAHEHUS TI0J] PyKOBOZCTBOM
riperoziaBaTe’is;

— Ha OLEHKY «Hey/IOB/IeTBOPUTENbHO» (2 0anna) — pe3ysibTaT oOyueHWs He [JOCTHTHYT,
oOyuaroluiics He MOJKeT TIOKa3aTh 3HAaHUSI Ha YPOBHe BOCIIPOM3BeZieHHSI U OObICHEHUS
vH(bOpMalLi, He MOJKeT T0Ka3aTh WHTe//IeKTyalbHble HaBbIKU pellleHusl POCThIX 3a/jay, T.e. Y
CTyzieHTa, 00Hapy>KHUBarOTCs IPOOesIbl B 3HAHUSIX OCHOBHOTO yueOHO-TIPOrpaMMHOT0 MaTepHara,
JIOCTUTHYTHI TIPUHIUIHA/IbHbIE OIIMOKW B BBIMIOJIHEHWUM TPEeJYCMOTPEHHBIX TMPOrpPaMMOi
3a/laHUM.

Ha OIIeHKY «HEY/IOBJIETBOPUTEbHO» (1 0a/u1) — 00yJaromuiicss He MOXKeT TI0Ka3aTh 3HaHMUS
Ha ypOBHe BOCIPOW3BeJeHUs U OOBsiCHeHUs UWHQPOpPMAaLMK, He MOXKeT II0Ka3aTh
VHTeJI/IeKTya/IbHble HaBbIKU PellleHUs] MPOCThIX 3a/jay.
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