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Pabovaq mporpaMMma cocTasiena Ha ocHose PI'OC BO no criennansroct 21.05.04 Top-
HOE JeNI0, YTBepaeHHOre npuKasoM MOuH P® o1 17.10.2016 r. Ne 1298,

¥
¥

PaGowas nporpamma paccMOTpeHa H oxo0peHa Ha 3acelaHHM KadeZpel MEONOTHH, Mapk-
wefinepckoro Aena u  oforameHns NONE3HBIX HekomaemeiX «20» sgueapa 2017 r.,
npoToken Ne 7.

/U.A. Tpummus/

PaGoyas mporpaMma OmoOpeHa METONHYECKOM KoMHccHeHd HHCTHTYTA TOpHOIO Aena H
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1 [esii 0CBOEHUS AUCLIUTUIVHBI

LensMu ocBOeHUsI AUCHUIUIMHBI « TexHOJOorHsi oOoraItieHusl To/Ie3HbIX WCKOTIaeMbIX»
SIB/IIIOTCS.  Pa3BUTHE Yy CTY[EHTOB JIMYHOCTHBIX KauecTB, a Takke (OpMUPOBaHUe
rpodecCHOHALHBIX KOMIIeTeHI[UH B coOTBeTCTBUM C TpeboBanusimu OI'OC BO mo
crietanbHOCTH 21.05.04 NopHoe fero.

2 MecTo JUCIMIIIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbI
NMOATrOTOBKM CIeIjHaIucTa

MucuuruiiHa  «TexHonorusi oborailjeHUss TIO/e3HbIX WCKOTMAaeMbiX» BXOJWUT B
BapUaTHUBHYIO YaCTh 0Opa30BaTeIbHOM MPOrPaMMBbl.

Ons  wv3yueHWss AMCLAIUIMHBI ~ HeoOXOAWMBI — 3HaHWS  (YMeHUs, B/a/ieHus),
chopMHpOBaHHbIe B pe3yJibTaTe U3yueHusi Cie[yIoIIuX KypCoB:

«[IpobsieHue, u3MenbueHUe U TOATOTOBKA ChIpbsl K oOoraieHuio», OborarutenbHbIe
niporiecchl (I'paBUTAL[MOHHBIM MeTO[, oOoraijeHus, MarHUTHBIM U 3/IeKTPUUECKUN MEeTOZbI
oborarmienus, CrieljiajbHble U KOMOWHMpOBaHHBbIE MeTO/bI oOoraieHus, PIOTAIMOHHBINA
MeToZ, 0boTaIeHus).

3HaHus (YyMeHUs1, BaJieHus), TI0/lyueHHbIe TIPU U3YUYeHUU JaHHOW AMCLIAIIIMHBI OYAyT
HeoOXOIUMBI [i71s1 pa3pab0TKH, COBEPILIEHCTBOBAHUS TEXHOJIOTUI MOATOTOBKU 1 0OOTaIleHust
MOJIe3HbIX  WCKOTAeMbBIX; CO3[AHUS  MaJIOOTXOAHBIX M 0e30TXOAHBIX  TEeXHOJIOTHH,
KOMIIJIEKCHOTO KCI0/Ib30BaHUSI MUHEPATbHOTO ChIPbs, A/ aHa/JIM3UPOBaHUSI YCTOMUMBOCTU
TeXHOJIOTUUeCKOro Mpoljecca U KauecTBa BbIITyCKaeMOM TIPOIyKLIUU.

3 Komnerenuun oGyuaromerocsi, popMmupyemMsbie B pe3y/ibTaTe 0CBOEHHS
AMCIUIUIMHBI M IVIaHUPYyeMble pe3y/IbTaThl 00yueHHus

B pe3ysnbraTe o0CBOeHMsI AUCIMIUIMHBI «TexHomoruss oboraimjeHus TI0Je3HbIX
VICKOTIaeMbIX» 00YyUaroIIMICs [0/DKeH 00/1a[iaTh CIeYIOUMMUA KOMIIeTeHIUSMU:

CTpyKTypHBII

IT1aHupyeMble pe3y/ibTaThl 00yUeHHs
SJIEMEHT Py pesy. y

KOMIIeTeHIINU

ITK-5 roToBHOCTHI0 IeMOHCTPUPOBATh HABBIKH Pa3padoTKH MUIAHOB MepPONPHUATHIA 110
CHIDKEHHIO TeXHOT€HHO# Harpy3Ky MPOHU3BO/CTBA Ha OKPY)KAKOIIYI0 CpeAy NpHu
IKCIUTyaTaliMOHHOM pa3Be/Ke, 100bIUe U nepepadoTKe TBEPABIX MOJIe3HBIX
HCKOIaeMbIX, a TAK)Ke IPH CTPOUTE/IHCTBE M YKCITyaTalli

3HaTh HayYHbIE METO/IbI U MEPOTIPUSTHUS TT0 CHIPKEHUIO TEXHOT€HHOW Harpy3Ku Ha
OKPY>KaroIIyI0 CpeAly TIpY SKCILTyaTallMOHHOM pa3Befike, 00bIUe U
epepaboTKe TBePZbIX M0JIe3HBIX UCKOTIAEMBIX

YmeTb MPUMEHSITb HayuHble MeTO/bl U MEePOTIPUSITUS 110 CHU)KEHHUIO TeXHOT€eHHOMN
Harpy3Ky Ha OKPY>Katoll[yt0 cpeZly MpU 3KCIUlyaTaljMOHHOW pa3BejKe,
moObIue 1 repepaboTKe TBEP/BIX MOJIe3HBIX NCKOTIaeMbIX

Bnagetsb HaBbIKaMU MPUMEHEeHUs] HayYHbIX MeTO/I0B U MEPOMNPUSTHIN M0 CHWKEHUIO
TeXHOr'eHHOW Harpy3KHU Ha OKpY’KaloLlyto Cpefly TpH SKCILTyaTaldOHHOM
asBezike, 100bIYe U rlepepaboTKe TBep/IbIX MOJIe3HbIX HCKOMaeMbIX

ITK-6 vcronb30BaHHEM HOPMAaTHBHBIX ZIOKYMEHTOB 110 6€301MaCHOCTH M TTPOMBIIIIEHHOH
CAHUTApUH TIPU MTPOEKTUPOBAHUH, CTPOUTETHCTBE W IKCITyaTal[UM TIPEATIPUATHN T10
9KCIUTyaTallMOHHOM pa3Be/ike, 100ObIUe 1 TiepepaboTKe TBeP/IbIX MOJIe3HbIX UCKOTIAeMbIX U
M0/I3€MHBIX 00BLEKTOB

3Hatb HOPMAaTHBHBIE JOKYMEHTHI 110 6e30MacHOCTH Y TPOMBIIIIEHHON CaHUTapuu
MpU TIPOEKTUPOBAHUM, CTPOUTEIbCTBE M 3KCIUIyaTal[uu MPeATPUSITUM 10
rmepepaboTKe TBepAbIX M0JIe3HBIX NCKOTIaeMbIX




CTpyKTypHBII

IT1aHMpyeMble pe3y/ibTaThl 00yUeHHs
SJIEMEHT Py pesy. y

KOMIIeTeHIINU

YmeTb [MDUMEHATbL HOPMATHBHbIE NOKYMEHTEI 110 0e30macHOCTH U HpOMBILLUIEHHOﬁ
CAHUTapyKd TIpU  MPOEKTHPOBAHHHK, CTPOUTE/JLCTBE U  3KCIUIyaTdlluH
Hpe,quI/IHTI/Iﬁ 110 nepepa60TKe TBEP/AbIX IMOJIE3HBIX MCKOIMdeMbIX

Bnazets HaBbIKaM{ TPUMeHeHUs1 HOPMAaTMBHBIX [OKYMEHTOB IO 0e30racHOCTH U
[DOMBILLIZIEHHOM CaHWUTapUyd TpA TNPOEKTUPOBaHUM, CTPOUTE/NbCTBE U
PKCITTyaTaliud  TpeAnpusTUA 10  repepaboTKe TBepAbIX  I10/Ie3HbBIX
MCKOTIaeMbIX

ITK-17 roTOBHOCTBIO UCITO/Ib30BaTh TEXHUYECKUE CPeCTBA OMbITHO-TIPOMBILLLIEHHBIX
UCTIBITaHUK 000PYy/10BaHUS M TEXHOJIOTUI TIPH SKCIUTyaTalMOHHOM pa3Besike, 100bIve,
riepepabOTKe TBEP/BIX T0J/Ie3HBIX NCKOIAeMbIX, CTPOUTEILCTBE U SKCITTyaTal[uH
T10/13eMHBIX 00bEKTOB

3HaTb OCHOBHbIE TeH/IeHIIUM Pa3BUTUS TIPOM3BO/ICTBEHHBIX MPOLIECCOB, MOKa3aTeu
MPOU3BO/ICTBA

YmeThb MpPUMEHSATb  W3y4YeHHble  TeH/EHLMW  Pa3BUTHSI  TIPOM3BO/CTBEHHbIX|
MpOI1IeCCOB, TTOKA3aTe/ v MPOM3BO/ICTBA B MPO(deCcCHOHAIbHON JesITeTbHOCTH

Brnazetsb TeHJeHLIMSMU  DPa3BUTHSI TIPOM3BO/ICTBEHHBIX TIPOL[ECCOB, TIOKa3aTeu
MPOM3BOZICTBA B MPO()eCCUOHATBLHOM /leATeTbHOCTH

ITK-19 roToBHOCTBI0 K pa3paboTKe MPOEKTHBIX HHHOBAI[HOHHBIX PellIeHHH 10
IKCIUTyaTaljHOHHOM pa3Be/Ke, A00bIue, mepepadoTKe TBEPABIX MOJIE3HBIX
HCKOMaeMbIX, CTPOUTE/IHCTBY M IKCIUTyaTal[iH MOA3eMHBIX 00 bEKTOB

3HaTh OCHOBHBIe TeH/IeHITUH Pa3BUTHsI MHHOBAI[MOHHBIX PeIlleHHi 110 repepaboTke
TBep/IbIX M0JIE3HBIX UCKOTaeMbIX

Ymetn [IPUMEHSITh U3yUYeHHbIe TeHIeHLIMU Pa3BUTHSI MTHHOBALIMOHHBIX PeIleHUH M0
rnepepaboTKe TBEP/IbIX T0JIe3HBIX UCKOTIaeMbIX

Bnagnets TeHIeHI[USIMU Pa3BUTUS MHHOBAL[MOHHBIX pellleHuH 1o repepaboTke
TBEPAbIX M0JIe3HbIX UCKOAeMBbIX

IICK-6-2 CTI0COOHOCTBIO BLIOKMPATh TEXHOIOTHIO TIPOM3BOACTBA PaboT Mo

O60F&LL[€HI/I}O I10J1e3HBbIX UCKOIIaeéMbIX, COCTABJIATH H€O6XO,E[I/IMy}O JAOKYMEHTALIHIO B
COOTBETCTBUU C AEﬁCTBymLuHMH HOpMdTHUBaMHU

3HaTh OCHOBHbIE TTIOHSTHUSI METO/IOB, CTIOCOOO0B ¥ CPeZICTB MOTyUYeHUsI ChIPbs U
KOHILIEHTPATOB TTPY TIepepabOTKHU MOJIe3HbIX CKOTTAeMbIX
YmeTb BHIOMPATH TEXHOJIOTHIO TIPOU3BO/ICTBA PaboT 1o oboraiieH!o Mosie3HbIX

MCKOTIaeMbIX, TIPUMEHSITb CTIOCOOBI ¥ CPe/ICTBA /I/IST TTO/TyUeHHSI
KOH/TULIMOHHBIX KOHIIEHTPATOB, COCTaB/IATh HEOOXOAUMYIO JOKYMEHTAL[|I0 B
COOTBETCTBUM C IEWCTBYIOIIMMH HOPMaTHBaMU

Brnazets HaBbIKaMU BBIOMPATh TEXHOJIOTHIO TIPOU3BO/ICTBA PAOOT M0 00OTalleHHIo
MOJIe3HBIX UCKOTIAEMBIX, COCTAB/IATh HEOOXOIUMYIO JOKYMEHTALUIO B
COOTBETCTBHUH C JICMCTBYIONIMMH HOPMaTHUBAMHU

I1CK-6-3 CTI0COOHOCTBIO BLIOKMPATh U PACCUMTHIBATE OCHOBHBIE TEXHOIOTUUECKHe
riapaMeTpbl 3PPEeKTUBHOTO U IKOTIOTHUeCKH 6e30TMacHOr0 TIPOU3BO/ICTBA PaboT 110
riepepaboTKe ¥ 060TaIlleHHI0 MUHepaIbHOTO ChIPbsi HA OCHOBE 3HAHWM TTPUHLUTIOB
TIPOEKTUPOBAHUST TEXHOJIOTMYECKMX CXeM 000raTUTeTbHOTO MPOU3BO/ICTBA

3HaTtb OCHOBHBIE TTOHSTHSI METO/IOB, CTIOCOOOB 1 CPe/ICTB TMOJTyYeHUsI ChIPbSI U
KOHL|EHTPaTOB TIPY 11epepaboTKU I0J1e3HbIX UCKOMaeMbIX /IJIsi CO3/laHus,
ery/MpoBaHvst 3p¢eKTUBHOTO U IKOTOTHUeCKH 6e30T11acHOr0 POM3BO/ICTBA

YmeThb BLIOMPATh TEXHOJIOTHIO TIPOM3BOZICTBA pabOT 110 060TaIl[eHHIO TI0/1e3HBIX




CTpyKTypHBII

[1nanvpyemble pe3ynbTaThl 00yUYeHus

SJIEMEHT
KOMIIeTeHIINU
1 ICKOINd€MBbIX, TPUMEHATDb CriocoObI 1 CpeacTBa AJid IMOJIydyeHHs
KOHOWIIHOHHBIX KOHII€EHTPATOB /I CO3/1aHNsA, peryJInpOBaHUA
9(1)(1)6KTI/IBHOFO U 9KOJIOTUYECKH 0€30I1acCHOr0 IMPON3BOACTBA
BJ'Ia,ELETb CITI0COOHOCTBIO BbI6I/IpaTb N paCCUMUTBIBATE OCHOBHLBIE TEXHOJIOTUYECKHE

rmapaMeTpbl 3¢ (HeKTUBHOTO M SKOJIOrMYeCcKr 6e301MacHOTo MPOU3BOACTBA
paboT 1o nepepaboTke 1 0boraleH!uI0 MUHEPAIBLHOTO ChIPbsi HA OCHOBE
BHAHW TTPUHLIUIIOB ITPOEKTHPOBAHMS TEXHOJIOTHUECKUX CXeM
0OOraTUTEILHOTO TTPOM3BO/ICTBA U BbIOOpa OCHOBHOTO U BCTIOMOTaTe/TbHOTO

oboraTHUTe/ILHOTO 000Dy /I0BAHMS

IICK-6-4 cnoco0HOCTBI0 pa3padaThiBaTh U peaM30BbIBaTh MPOEKTHI MPOU3BOJCTBA
npy nepepadoTKe MHUHEPAJILHOT0 M TEXHOT€HHOT0 ChIPbsi HA OCHOBE COBPEMEHHOM
MeTO/0/IOTHH NMPOeKTUPOBAHUs, PAaCCUMTHIBATH MPOU3BOAUTEIbHOCTD M ONpe/e/ATh

napameTpsbl 00

OpYyJ0BaHHsA 000raTuTeIbHBIX (habpuk

3HaTh

BCe 3Tarbl POU3BOZCTBA TIPY Tlepepab0TKe MUHEPATBHOTO U TEXHOT€HHOT O
CbIPbs1 HA OCHOBE COBPEMEHHOM METOZ0/I0TMU MPOEKTUPOBAHUSI

YMeTb AHATM3MPOBATh BCe 3TaIlbl IIPOM3BO/ICTBA TIPH NepepaboTKe MUHEPAIbHOTO U
TeXHOTEeHHOTO ChIPbsi HA OCHOBE COBPEMEHHOW MeTO/|0/I0THU
MPOEKTHUPOBAHMSI

Bnazets MpoLieccaMmyl MPOU3BOACTBA MPU TiepepaboTKe MUHEPATbHOTO U

T€XHOT€HHOI'0 CbIpbA Ha OCHOBE COBpEMeHHOﬁ MeTO/40J/I0ruur
[TDOEKTHPOBAHUS

IICK-6-5 roTOBHOCTHI0 MIPUMEHATH COBpeMeHHbIe HH(opMallHOHHbIE TEXHO/IOTHH,

ABTOMATH3HPOBAHHbIE CHCTeMbI IPOEKTHPOBAHH 000raTUTEe/ILHBIX IPOU3BO/CTB

3Hatb MPUHLIUITBI U METO/IbI CO3/IaHKsI COBPEMEHHBIX MH(OPMaI[MOHHbBIX
TeXHOJIOTM B MPAKTUYECKOU JIesTeIbHOCTH 000raTUTe/IbHBIX TIPOU3BO/ICTB

Ymetb MPUMEHSITh TIPUHLIMIIBI U METO/IbI CO3/JaHUsI COBPEMEHHBIX
MH(OPMAaLMOHHBIX TEXHOJIOTHH B IPAKTUUECKOW J1eTelIbHOCTU
0OOTraTUTE/ILHBIX MPOW3BO/CTB

Bnagets MPUHLIMIIAMU ¥ MeTOZaMU CO3/,aHUsl COBPEMEHHBIX MH(OPMAaLIMOHHBIX
TeXHOJIOTH B MIPAKTUYECKOU JesTe/TbHOCTH 000raTUTe/IbHBIX TIPOU3BO/ICTB

IICK-6-6 CTIIOCOOHOCTHIO AHAIM3UPOBATh M OMTUMH3HUPOBATh CTPYKTYPY, B3aUMOCBSI3H,

(byHKIMOHaIbHOE Ha3HaueHre KOMITJIEKCOB T10 ZI00bIUe, iepepaboTKe ¥ 060ralieHu o

I10J1€3HBIX UCKO

Ma€MbIX U COOTBETCTBYIOLMX IMPOU3BOACTBEHHBIX 00BEeKTOB npu

CTPOUTEJILCTBE U PEKOHCTPYKIMU

3Hatb TeXHOJIOTMY 000TaIleH s M0JIe3HBIX UCKOTIaeMbIX; HarlpaB/IeHHUs] CO3/JaHUs
MaI00TXO/THBIX ¥ 6€30TXOAHBIX TeXHOJIOTHI; KOMIIEKCHOE UCITO/Ib30BaHKe
MUHEepPaTbHOTO ChIPbsI

YmeTb @Ha/TM3UPOBATh U pa3pabaThiBaTh KOMITIEKCHbIE TEXHOJIOTMUECKHe MPOLeCChl
1 CXeMbl 000TalTleHHsT TI0/Ie3HBIX UCKOMAaeMbIX, YCTOMUHUBOCTh
TeXHOJIOTMYECKOr0 Mpoliecca ¥ KaYeCTBO BbIMYCKAeMOM NPOAYKLIWH.

Bnagetsb CTIOCOOHOCTBIO aHATM3UPOBATh U ONITUMHU3UPOBATh CTPYKTYPY, B3aUMOCBSI3H,

(hyHKIIMOHA/TbHOE Ha3HaueHre KOMITIEKCOB TI0 ZI00bIue, repepaboTKe U
0OOTaI[EHHIO TT0/Ie3HBIX KCKOTIAeMbIX U COOTBETCTBYHOIIMX
MPOW3BO/ICTBEHHBIX 00BHEKTOB TPH CTPOUTE/ILCTBE U PEKOHCTPYKIUH /IS
CO3/IaHMsT MAJIOOTXO/IHBIX U 0€30TXO/[HBIX TeXHOIOTHH.







4 CTpyKTypa U cofiep>kKaHue AUCLUIIIUHbI

OO0111ast TPYA0EMKOCTh AUCLUIUTUHBI COCTaB/sieT 9 equaNL] 324aKaj,. yaca:

— KOHTakKTHasi pabota — 54,2 akaz. yaca:
ayautopHasi pabota —46,0 akaj|. uacos;
BHeayJMTOpHasi paboTa — 8,2 akajl. yaca;

— camMocTosTebHas paboTa — 252,4 akaj,. yaca;

— TIOATOTOBKA K 3K3aMeHy — 17,4 akaz. yaca.
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1. Pa3pen VI N3yueHrie OCHOBHOU U IIK-5
Knaccudukanus mosie3HbIX HCKOMaeMbIX 4 42 JIOTIOJTHUTETbHOU [1IK-6
JINTEPaTyPhI 110 [MK-17
1.1. Knaccudukaiiys mose3HbIX UCKOTaeMbIX JUACLUIUIMHE, KOHCTIeKTa [1K-19
2 JIEKLIUM. IICK-6-2
1.2.  TexHonorus  MOATOTOBKU  T0OJIe3HBIX [1CK-6-3
HCKOTIaeMbIX K 000TalleHuIo. 2 [1CK-6-4
HTroro no pasaeny 4 42 IICK-6-5
[1CK-6-6
2. Pasgen VI V3yuyeHrie OCHOBHOM U KoHTposbHast pabota [IK-5
TexHosiorust  oforamieHHWss PyA  UepPHBIX 9 6 42 | [IOTOMHUTE/LHOU Nel,4 [IK-6
MeTa/l/IoB JIATEpaTypEI 110 IK-17
JUCLIATIHE, KOHCIIEKTa IK-19
JIEKLIUM. [1CK-6-2
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IICK-6-3
2.1. OcHOBHble ~ TUMBI  MECTOPOXKJEHHUH. 2 V3yyeHrie OCHOBHOM U 3amura nabopatopubix | I[ICK-6-4
Konauiuy Ha Keje3Hble, MapraHLeBble U JIOTIO/THUTeTbHOM pabor IICK-6-5
XPOMOBBIE PYZbl U KOHL|EHTPATHI 10 YCJIOBUSIM UX JIATepaTypbl MO [1CK-6-6
MeTaJIJTypruueckoro UCIo/ib3oBaHus. BpenHsle u JUCLMIUIVHE, KOHCITeKTa
T10J1e3Hble IPUMeCH. 16 |nekuuii.
2.2. TlpakThkKa oOOraieH!usi MarHeTHTOBBIX, 2 6 W3yyeHrie OCHOBHOM U 3aimra 71ab0paTOPHBIX
reMaTUTOBBIX, TUTAaHOMarHeTUTOBBIX, [ OTIO/THUTeTbHOM pabot
W/IbMEHUTOBBIX, Oypo’kerne3HIKOBBIX U JITeparTypsl 1o
cugepuToBbiX pyaA. OcobeHHocTH oboraijeHust JUCLMIUIMHE, KOHCIIeKTa
JKeNIe3UCThIX  KBApUUTOB.  TexHo/ioruueckue JIEKLUH.
0CcOOEHHOCTM U TIOKa3aTeny paboThl BeAyIUX
['OKoB.
2.3 Arsiomepanus pyz, ¥ KOHL|eHTPaTOoB. 2
2.4 ITpon3BoACTBO uyryHa. KauecTBo uyryHa. 1 16
2.5 IlpousBoacTBoO cTanu. KauecTBo cTanu. 1
2.6 OOoraijeHre KOPEHHBIX U  0CaJI0UYHBIX 1 10
MapraHieBbIx py. OboraiieHre XpOMOBBIX PY/I.
HToro no paspeny 9 6 42
3. TexHosiorusi o0orameHus Ppyj LUBeTHbIX| VI 7 10 42 N3yueHve 0CHOBHOU U KonrtponbHas paborta Ne2,
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MeTa/l/IoB [ OTIO/THUTeTbHOU 5
JIUTepaTypsel 110
JUCLMIUIVHE, KOHCITeKTa
JIeKITUH.
3.1 TexHonoruueckde TUIIBI W COpPTa pYA. 1 5 IIK-5
[TpenBaputensHOe oboraijeHre pyZ  LBETHBIX I1IK-6
MeTa/sioB. IIpakThKa oboraiieHuss MegHBIX W IK-17
MeJHO-TIUPUTHBIX PY[. I1IK-19
[1CK-6-2
3.2 TlpakTvka o0oramieHusi MeJHO-IIMHKOBBIX 1 6 5 V3yuyeHrie OCHOBHOM U 3aruTa 1abopaTOpHBIX [1CK-6-3
pyA. JIOTIOJTHUTETbHOU paboT [1CK-6-4
JiTeparypsl 110 IICK-6-5
3.3 CBHUHLIOBO-LIMHKOBbIE 1 MeAHO-CBUHILIOBO- 1 4 5 JUCLIATVIHE, KOHCIIEKTa [1CK-6-6
LIMHKOBBIE pyJbl. CxeMbl o0orameHusi. MeTo/ibl JIEKLIUH.
paszie/leHus KOJIJIEKTUBHBIX KOHLIeHTPaTOB.
3.4 TexHojoruyeckue CXeMbl U PEXUMBI 1 5
¢sioTar MeAHO-MOMOAEHOBBIX  pyJ. MeTozbl
paszesieHust MeJHO-MO/TNOJeHOBBIX
KOHL|eHTPaTOB.
3.5 TlpakTuka oOorairieHuss HUKeIeBbIX U MeTHO- 1 5
HUKeJIeBBIX PYJ.
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AypuTtopHast ’%
pabota T =
. @DopMmBI TeKyILero e =
o | (Bakag. uacax = Bupn e ==
Paszpgen/ tema 2. 2. . KOHTPOJISI YCIIeBAEMOCTU U | & Tz
> . S 5 CaMOCTOSATe/IbHOU . I
JVCLIUT/IMHBI NG < E =Rtet MPOMEe)XYTOUYHOMN & g o
s S = S paboTel 5 = E
= o = o aTTecTaluun < o=
5 © ® S
= B2 5
oM N
3.6 Merauyprus Mmeu 1
5
5
3.7 Metanyprust LIMHKa
3.8 TexHoJsorus oborairieHus 3ootocozepxkaiumx | VI 1 7
PY/J, POCChITei U KOHTJIOMepaToB.
[Tpoueccel  rugpoMeTaliyprud B CXeMax
oboraiieHnst. AMasibraMaliysi ¥ IJdaHipOBaHUe.
HTroro no paspeny VI 7 10 42
4. Paspen VI 2 4 42  |/I3yueHue OCHOBHOM U KonTtposbHas pabota Ne3  |ITK-5
TexHo/10TUsI 000TalleHUsI HePY/AHbIX M0JIe3HBIX JOTIO/THUTeTbHOU I1IK-6
HCKOIaeMbIX JINTEPATyPhI 110 IK-17
JUCLIUIIMHEe, KOHCIIeKTa IK-19
JIEKITUH. I[ICK-6-2
[1CK-6-3
4.1 TexHosiorusi odoramenus yryed. KauectBo 1 Vi3yueHrie OCHOBHOM U 3arura 1abopaToOpHBIX [1CK-6-4
U TexHojoruueckve coprta. [ToaroroBka yrien K JIOTIOJTHUTETbHOU pabor [1CK-6-5
KOKCOBaHMIO.  TexHo/lorMueckue  Cxembl U JITeparTypsl 1o [1CK-6-6
TOKa3aTeJsIu. 10 JUCLMIINHEe, KOHCIIEKTa
4.2 Ob6oramienue rpaduToBbIX pyA. TUMBI Py, JIEKLUH.
0Cc00eHHOCTH TeXHOJIOTMUeCKUX CXeM,
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AypuTtopHast ’%
pabota T =
. @DopMmBI TeKyILero e =
o | (Bakag. uacax 3 Bup, £ g =
Paszpgen/ tema 2. 2. . KOHTPOJISI YCIIeBAEMOCTU U | & Tz
> . S o CaMOCTOSITe/IbHOU . I
JVCLIUT/IMHBI NG < = 20 MPOMEe)XYTOUYHOMN & g o
s S = S paboTel 5 = E
= o = o aTTecTaluun < o=
5 © ® 2
= B2 5
™M 2
ToKa3aresy oborareHusl.
4.3 TlpakThKa oOoraiieHusi KaoJWHOBBIX PV,
UCTIO/Ib3yeMble  CIOCOOBbI,  TEXHOJIOTUH |
obopy/loBaHue.
4.4 TIpakTrKa oOorareHusi MarHe3uTOBOT'O ChIPbSI 1 10
V TaJIbKa.
4.5 TexHonorusi oboraileHusi KHAHUTOBBIX W
aH/IaTy3UTOBBIX PYJ,.
4.6 [IpakTuka oboraieHust CTFOISTHBIX
MaTepuasioB U BEPMHUKYJ/IUTOBBIX PYA. 10
4.7 TexHonorus KUMOepJ/IUTOBBIX PYZ.
CrierjuanbHble  MeTOABI M IPaBUTALIMOHHOE
oboraiiieHue, I0BOZIKAa YePHOBBIX KOHI[EHTPATOB. 12
4.8 TexHosorusi oboraijeHrsi KBapLeBOIO W
T10JIeBOLLITATOBOIO ChIPbS.
HToro no paspeny VI 2 4 42
5. Paspen VI 2 2 42 KontponbHas pabora Ne3  |[TTK-5
TexHo/10TUS 000TaIeHNs1 TOPHO-XMMHUYECKOT0 I1IK-6
ChIPbS IK-17
5.1 TexHomorus  oboraijeHWss  amaTUTOB, 1 1 10 3atura 1a60paTOpHbBIX ITK-19
¢docdhopuroB. OcoOEHHOCTH CXeM M peareHTHbIX pabor [1CK-6-2
Pe’XMMOB (JIOTaLUH. [ICK-6-3
[1CK-6-4
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AypuTtopHast ’%
pabota z =
o | (8 axa. vacax L Bun @DopMmBI TeKyILero >k =
Paszpgen/ tema 2. 2. . KOHTPOJISI YCIIeBAEMOCTU U | & Tz
> . S 5 CaMOCTOSATe/IbHOU . I
JVCLIATITUHBI N < E =Rtet MPOMEe)XYTOUYHOMN & g o
s S = S paboTel 5 = E
g = ~ aTTecTaLyu S 83
5 O & o
X | g E S
™M 2
5.2 KanuiiHble CO/MM, MeTOAbI WX OOorarieHus, 10 [ICK-6-5
0Cc00eHHOCTU TeXHOJIOTUM (P/IOTAI[U, pPeareHTHbIe [1CK-6-6
PE>KHMBI.
5.3 O6orairieHre CepHbIX U MBIIIbSIKOBUCTBLIX PY/I. 1 10
nx dnoTauus. CrieLiasibHblIe 51
KOMOMHMPOBAHHbBIE TEXHOJIOTHH WX MepepabOoTKMU.
5.4 TexHonorusi oboraiieHusi 0apUTOBBIX U 1 12
(hIFOOPUTOBBIX PY/I.
HTroro no pasaeny 2 2 42
6. Pasgen VI 42,4 IIK-5
TexHosorust  oboramieHusi PpyA  peaKHX [TK-6
MeTa/1I/I0B [1K-17
OOoraiijeHre CrogyMeHOBLIX pya. O6oraiieHuve 42,4 ITK-19
PYJ ¥ pOCChINel [IUPKOHUS, BOb(paMa, TUTaHA. [ICK-6-2
[TepepaboTKa ypaHOBBIX py/. PagriomeTpuueckoe, [1CK-6-3
rpaBUTALIMOHHOE, (JIOTALIMOHHOE oborarieHue. [ICK-6-4
KoMOWHMpOBaHHBIE — TIPOL[ECCHI  TepepabOTKU [1CK-6-5
KOMIUIEKCHBIX PYJ,. IICK-6-6
Wroro no pasgeny VI 42,4
HWToro no guciuninHe VI 24 22 252,4 JK3aMeH
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B npouecce mpernosaBaHus  AUCLMILVIMHBI ~ PUMEHSIIOTCS  pa3/iMuyHble  BUJBI
oOpa3oBaTe/TbHbIX TEXHOJIOTHH.

JleK1uyM TIPOBOJATCS KaK B TpaJULMOHHOW (opme, Tak U B (opMe JeKLUii-
KOHCY/bTalliil, [I/le TeOpeTHYeCKUil Marepuan 3apaHee BblJaeTcsl CTyJeHTaM [Jisi
CaMOCTOSITeJTbHOTO M3yueHUsl, [Jisl TI0J[TOTOBKA BOTMPOCOB JIEKTOPY, TaKUM 00pa3oMm, JeKIUs
MIPOXO/IMT M0 TUITY BOMPOCHI-OTBEThI-AUCKYCCHSL.

JIeKIIMOHHBIN MaTepurasl 3aKperisieTCs B TpoLiecce BLITIOHeHUs 1JabopaTOpHbIX paboT.
OcBoeHre TeOpeTHYeCKOro MaTepyasa 1 BhIIMO/THeHHe 1ab0paTOpHBIX paboT MO3BOJISIOT CTY-
JleHTaM O0CO3HaTb KOMILJIEKCHBIM XapakTep Kypca, ero OpraHu4eckyr CBsi3b C JPYTMMH
JUCLIMIUIMHAMM; Cc(OpMHpOBaTh 3HaHMSI O TpolieccaX OKYCKOBaHMS WU MeTa/ulypruyecKux
rporjeccax, a TakKXe B Ja/JbHeWIIeM MPUMEHUTb IOy4YeHHble 3HaHUSI B MPaKTUYECKOU
JlesiITeIbHOCTH.

[Tepemaua HeOOXOAMMBIX TeOpPeTUUECKHWX 3HAHWNA U (OpPMHUPOBaHME OCHOBHBIX
TIpe/ICTaB/IeHHH 110 KypCy TIPOUCXOUT C UCTIOIb30BaHWEM MY/IbTUMEJUIHOTO 000pyZOBaHKS.

1. TpapuioHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTHH OPUEHTUPYIOTCS Ha OpraHK3al{uio
oOpa3oBaTesbHOTO  TpOLiecca, TPeAToaralilyl0 TMpsIMYH TPAHCIALMI0 3HAaHUM  OT
nperiofiaBaTesisi K  CTyJeHTy  (TIpeMMYLeCTBEHHO Ha OCHOBe  OOBSICHUTeTbHO-
WITIOCTPAaTUBHBIX MeTO/IOB 00yueHus). YueOHasi AeATe/NbHOCTb CTy[eHTa HOCHUT B TaKUX
YCJIOBUSIX, KaK MPaBUJ/IO0, PeNpPOAyKTUBHBINA XapakKTep.

@®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAaHUEM TPA/UIIMOHHBIX TeXHOJ/IOTHIA:

VHdopmalioHHast  JleKLusi —  [0C/IefloBaTe/IbHOe — U3/I0KeHWe  MaTepuaga B
JVICLIUTJIMHAPHOMW JIOTHKe, OCYIIeCTB/IsIeMOe TPerMYIIIeCTBeHHO BepOa/ibHbIMUA CpPe/iCTBAMHU
(MOHOIIOT NpernofiaBaTeris).

CemuHap — Oecema  rmiperofaBaresii W CTYAEHTOB, OOCY)KZeHue  3apaHee
TOJITOTOB/IEHHBIX COOOILIeHUI MO0 Ka)K[AOMY BOIIPOCY I/laHa 3aHATHS C eJUHBIM i BCeX
riepeuHeM PeKOMeH/1yeMOi 00s13aTeTbHOW U [JOTIOJTHATETbHOU JTUTepaTyphl.

[TpakTHueckoe 3aHsITHe, MOCBSLLEHHOE OCBOEHUI0 KOHKDETHBIX YMEHHWI U HaBLIKOB 110
TIpe/l/IOKeHHOMY alrOpUTMY.

2. TexHnosioruu npodsieMHoOro o0yueHus1 — opraHusaiiysi o6pasoBaTesIbHOrO IpoLiecca,
KOTOpasi TIpeArojiaraeT IIOCTAHOBKY TIPOOJIEMHBIX BOTPOCOB, CO3/jaHWE  yueOHBIX
Npob/IeMHBbIX CUTyaUWd [/Isi CTUMYJIMPOBaHUsSI aKTUBHOW TI03HABaTe/IbHOW [IesTeIbHOCTH
CTYZ,eHTOB.

@®opmbl yuyeOHBIX 3aHATHHA C MCHO/Ib30BaHHEM TeXHOJIOTHIl NPo0/eMHOro
o0yueHuUs:

[TlpobnemHast JeKUWsi — W3/I0)KeHWe MaTepuana, Ipejrojararpoliee I10CTaHOBKY
npo0IeMHBIX W /WCKYCCHOHHBIX BOTPOCOB, OCBeIljeHWe DPAa3/MuUHbIX HAYYHBIX TIO/IXOZOB,
aBTOPCKHEe KOMMEHTapHH, CBsI3aHHble C pa3/MYHbIMU MOJIe/ISIMU UHTepIipeTaliyd U3y4aemMoro
Marepuana.

[MpakThyeckoe 3aHsiTMe B (oOpMe TMpaKTUKyMa — OpraHu3alusi yueOGHOW paboThl,
HarpaB/ieHHasl Ha pellleHre KOMIUIEKCHOW y4yeOHO-TIO3HaBaTe/bHOW 3a/laud, TpeOyromei ot
CTyJieHTa NIPUMeHeH!sI KaK HayYHO-TeOPeTUUeCKHUX 3HAHUM, TaK U NTPAKTUUeCKUX HaBbIKOB.

3. UIrpoBble TeXHOIOTHH — OpraHu3anysi 00pa30BaTe/IbHOTO TIPOL{ecca, OCHOBaHHAs Ha
PEKOHCTPYKLIMM MOZeJieli oOBeJleHUsI B paMKax MpeJI0KeHHbIX CLieHapHBIX YC/I0BUM.

@®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAHHEM UTPOBBIX TeXHOJIOTHIL:

YuebHast urpa— QopMa BOCCO3/jaHMsl TPeJMETHOr0 W COLMa/JbHOTO COJeprKaHUs
Oyayiield mpodecCOHAMBHOM [1eSITeNTbHOCTH CIeIManyCcTa, MOZEIMPOBaHUsl TaKHUX CHCTEM
OTHOILIEHWH, KOTOPbIe XapaKTepPHBI /1/Is1 3TOM JleATelIlbHOCTH KakK Liesioro.

[enoBasi urpa — MoJie/TMPOBaHMe Pa3/IMYHbIX CHTYalUi, CBS3aHHBIX C BHIPAOOTKOW M
TIDUHSITUEM COBMECTHBIX pellleHHHd, O0O0CyX/leHHeM BOIIPOCOB B DeXHMe «MO3T0BOTO
LITypMa», PeKOHCTPYKLIMeH (PYHKL[MOHA/JIbHOTO B3aUMO/IeHCTBYS B KOJIJIEKTHBE U T.I1.



PoneBasi mrpa — uMWTaLMsl WM PEKOHCTPYKLUS MOJe/iell pPOTeBOro TIOBeZIeHHs B
TIpe/IJI0’KeHHBIX CLIeHAPHBIX YC/IOBUSIX.

4. TexHO/IOTMY MIPOEKTHOT0 00yUeHHUs — OpraHu3aLysi 00pa30BaTe/IbHOTO MPOLIecca B
COOTBETCTBUU C aJrOPUTMOM TI03TArHOTO pellieHHs TTPobaeMHOM 3a/jaud UM BBITTOJIHEHUS
yueOHOrOo 3azanus. [IpoekT TmipeArosiaraeT COBMECTHYHO — y4eOHO-IT03HaBaTeTbHYIO
JlesiTeNTbHOCTD TPYIITIBbI CTY/IeHTOB, HarlpaB/IeHHYO Ha BbIPAOOTKY KOHIIEINLWH, YCTaHOB/IeHHe
nesed ¥ 3a7a4, (OPMYJHUPOBKY OXKHUJAEMBIX pe3y/bTaTOB, OIpeje/ieHre TPUHLUIIOB |
METOZMK pellleHUs] MOCTaB/IeHHbIX 3a/lay, TJIaHUpOBaHUe X0Za paboThl, TIOMCK AOCTYIHBIX U
ONTUMAaJIbHBIX PECYPCOB, MO3TAMTHYIO Peanr3aliyio MaHa paboThl, Mpe3eHTalI0 Pe3y/IbTaToB
paboThI, UX OCMBIC/IEHHE U pedUIKCHIO.

OCHOBHBIE THIBI IPOEKTOB:

VccnepoBaTesnbCKU  TPOEKT — CTPYKTypa TmipubskeHa K ¢opmary HayuHOro
WCCejoBaHMs ([OKa3aTebCTBO aKTyaJbHOCTH TEMbI, OMpe/eieHre HayyHOM TMpo0siemsbl,
npeMeTra U O0ObeKTa MCC/elOBaHUs, Liesiell M 3a/lay, MeTO/I0B, UCTOUHHKOB, BBIJBIKEHHE
rurnoTe3sbl, 000011IeHe pe3y/TbTaToB, BEIBO/BI, 0003HaUeHHe HOBBIX MPO0/iEM).

TBOpuUecKuii MpOeKT, KaK TpaBU/IO0, He MMeeT JeTalbHO MPOpabOTaHHOW CTPYKTYPHI;
yueOHO-TI03HaBaTe/IbHasT JesATebHOCTh CTY/IeHTOB OCYILECTB/SIeTCSl B PaMKax PaMOYHOTO
3a/laHusl, TIOJUMHSISICh JIOTHKe W WHTepecaM YYaCTHUKOB TIPOE€KTa, >KaHPy KOHEYHOTO
pe3ysibTara (razeta, GuIbM, IPa3fAHUK, U3aHNe, SKCKYPCHS U T.I1.).

VHdopMallMOHHBIM  MPOeKT —  y4yeOHO-TIO3HABaTe/bHasi  /IeATeIbHOCTE € SIPKO
BBID&)KEHHOW 3BPUCTUYECKOW HAIpaB/IeHHOCThIO (TOMCK, OTOOpP W CHUCTeMaTh3alus
WHpOpPMALIMM O KakOM-TO O00ObeKTe, O3HaKOMJIeHHMe YyUaCTHUKOB TIpOeKTa C 3TOH
nH(popMare, ee aHaM3 1 00001eHKe [71s1 TIpe3eHTanyy 0osiee HUPOKOH ayIUTOPHN).

5. VIHTepakTHBHBIE TEeXHOJIOTMM — OpraHu3alus o0pa3oBaTesbHOTO TIpPOLecca,
KOTOpasi TIpeArosiaraeT akTUBHOe W HeJMHeHHOe B3aWMOJEHCTBUe BCeX YUYaCTHHUKOB,
JIOCTH)KeHHe Ha 3TOW OCHOBe JTMYHOCTHO 3HAaYMMOTO /IJisi HUX 006pa30BaTe/ibHOrO pe3yJibTaTa.
Hapsizy co crieranyi3vpoBaHHBIMU TEXHOJIOTHSIMA TaKOTO PO/ia TMPUHLMIT MHTEPaKTUBHOCTH
MPOC/IeXXUBAaeTCsi B OOMBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTeNbHbIX  TeXHOJIOTUM.
VIHTepakTUBHOCTL ~ TIOApa3yMeBaeT  CyOBeKT-CyObeKTHble ~ OTHOLIEHWs B XOfie
oOpa3oBaTe/bHOTO TIpollecca U, Kak CJie[icTBUe, (OpMHUpOBaHMe CaMOpa3BUBAIOIENCs
MH(OPMAaIMOHHO-PeCYPCHOM CpeJibl.

@®opmbl  yueOHBIX 3aHATHH C HCHOO/JIH30BaHHEM  CHelHaTM3HPOBAHHBIX
HHTEePAKTUBHBIX TeXHOJ/IOTHIl:

Jlekuusi «0OpaTHOW CBsI3U» — JIEKLUS—TIPOBOKAIMsl (M3/I0)KEHHe Marepuasa C 3apaHee
3arUlaHUPOBaHHBIMK  OIIMOKamu),  jekuusi-Oecefa,  NeKUUS-AWCKYCCHs,  JIEKLWS-
rpecCKOH(pepeHLHs.

CeMuHap-IUCKYCCHSI — KOJUIEKTUBHOE 00CYy’KeHHe KaKoro-yjubo CIIOpHOTO BOIIPOCa,
npo0JieMbl, BBISIBJIEHME MHEHWH B TPyIe (MeXTpYIIOBOM AMaior, AWCKYCCHS Kak CIIop-
Jliaior).

6. ViH(opMalHOHHO-KOMMYHHKAI[HOHHbIe o00pa3oBaTe/ibHble  TEeXHOJIOTHU —
OpraHu3aLys 00pa3oBaTebHOTO Tipotiecca, OCHOBaHHasi Ha TIpUMeHeHUH
CrieLiMaM31POBaHHbBIX MPOrPaMMHBIX CPeJl U TeEXHUUeCKHUX CpeJiCTB paboThl € HHpOpMalyei.

®opmbl yueOHBIX 3aHSTUH C WCIIOh30BaHHEM HMH(OPMALMOHHO-KOMMYHHUKAL[MOHHBIX
TeXHOJIOTUI:

Jlekuusi-BU3yanu3alysi — W3/I0)KeHHe COZIep’KaHUsl COTIPOBO’KAAETCS TIpe3eHTalyei
(memoHcTpalMeil yueOHbIX MaTepraioB, TIPe/ICTaBIeHHbIX B PA3/IMUHBIX 3HAKOBBIX CHCTeMaX,
B T.4. WUTFOCTPATHUBHBIX, TPaUecKuX, ayIuo- U BH/IeOMaTepUasoB).

6 YueOHO-MeTOANUYeCKOe o0ecrieyeHre CaMOCTOATe/TbHOM PadoThl 00yUaroIuXxcst

Mo aucnuruinHe «TexHOMOrUst 0Ooral|eHus! TI0Ie3HBIX UCKOTIAeMbIX » MPelyCMOTpeHa
ay/IMTOpHasi U BHeayAUTOPHast CaMOCTOsITe/IbHasl paboTta 00yJarommuxcs.
CamocTosiTebHasi paboTa CTy/IeHTOB TIOCTPOeHa TaKUM 00pa3oM, UTo B Tpoijecce pabo-
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ThI CTYZE€HTHI 3aKPeIUISIOT 3HaHWs, 110/IydeHHbIe B ITPOLecce TeOPeTUYeCKOro 00yueHwHs, TeM
cambIM (hOPMHUPYIOT NPO(eCcCHOHA/IbHbIE YMEHUS U HaBbIKU.

B nporjecce n3yuyeHus: JUCLIMIVIMHBI OCYLECTB/SIETCS TeKYLUI U TIepuoUuecKuil KOH-
TPOJIb 3@ pe3y/ibTaTaMUd OCBOeHHsl yueOHOro Kypca. TeKkyluid KOHTPO/Ib OCYILeCTB/ISIeTCS
HeIroCpe/ICTBEHHO B TIPOLieCCe YCBOEHMs, 3akKperuvieHus, 000OIeHus1 W CHCTeMaTH3alyu
3HaHWM, YMEHHWH, B/aJleHusl HaBblKaMM U [103BOJISIET OMNepaTMBHO [UarHOCTUPOBaTb M
KOPpeKTUpOBaTh, COBEPIIEHCTBOBATh 3HAHWs, YMEHMUs U BraJieHWe HaBblKaMU CTY/IeHTOB,
obecrieurBaeT CTUMYJIMDOBaHWe UM MOTHBALMIO UX [IeSITETbHOCTU Ha KaXK/AOM 3aHSTHH.
TeKy1uii KOHTPOJIb OCYIIIeCTB/ISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).

[Teprosuueckuii KOHTPOJb LieJib KOTOPOro 0000ljeHWe W cucTeMaTu3alysi 3HaHWM,
nipoBepKa 3¢ (eKTUBHOCTH YCBOEHHS CTYZEeHTaMH OIpe/ie/IeHHOr 0, JIOTUUeCKH 3aBepllIeHHOro
cofiepKaHusi y4yeOHOro Marepuasna OCYyILecTB/sieTcsi B (opMe 3all{UThl /1abOPaTOPHBIX,
KOHTPOJIBHBIX paboT.

O1ieHOYHbIe Cpe/ICTBA /1JIsl IPOBe/ieHUs] TeKYyIlel aTTecTaluu

KOHTPOJIBHASA PABOTA Ne 1
Tema: TexHosorusi oboraitieHust py/i YepHbIX METaJIJIOB

BapuanT Ne 1

BerecTBeHHbI cocTaB W repepaboTKa MarHeTUTOBLIX pyz. OCHOBHBIE MHHEpAsbl.
Cxembl oboraitieHusi. MeCTOpOX/eHUs.

Bapuant Ne 2

BerrlecTBeHHbIN COCTaB M TiepepaboOTKa CHUepUTOBBIX pyZ. OCHOBHble MUHepasbl.
CxeMmbI oborartieHusi. MeCTOpOX/IeHHUS.

Bapuant Ne 3

BermjecTBeHHbIH cocTaB 1 TiepepaboTka Oyporkesie3HIKOBBIX pyZ. OCHOBHbIE MUHEDAsbI.
Cxembl oboraitieHusi. MecTOpoX/eHUsl.

Bapuant Ne 4

BerlectBeHHbIN CcOCTaB W TiepepaboTKa XpPOMOBBIX pyZ. OCHOBHble MUHepasbl.
MecTopoXKeHus.

BapuaHnt Ne 5

BemmectBeHHbI cocTaB U repepaboTKa MapraHieBbix pyz. OCHOBHble MHHEpAsbl.
MecTopoxaeHus.

Bapuant Ne 6

XapakTepucTHKa >Xejie3HbIX pyA. MuHepanbl. OnTuManbHasi riaybuHa oOoraiijeHus.
IToaroroBka py/ K I/1aBKe.

KOHTPOJIBHAA PABOTA Ne 2
Tema: TexHosnorus oboraitieHusi py/i LIBETHbIX MeTasl/ioB

BapuanT Ne 1

TexHosorust oboraijeHuss MeJHBIX U MeJHO-TIMPUTHBIX pyZ. OCHOBHBIE MHHepasibl
Megu. MecTopoxxzeHus.

Bapuant Ne 2

TexHonoruss oboraileHusi  MeJHO-LIMHKOBBIX pyA. OCHOBHble MUHepasbl ILMHKA.
MecTopoXKeHus.

Bapuant Ne 3

TexHosorust oboraiieHst MeHO-MOMO/IeHOBBIX py[. [JJoBO/IKa MeTHO-MOIMOJeHOBBIX
KOHLleHTpaToB. OCHOBHbIe MUHepasibl Mo/IubjeHa. MecTopoyKaeHus!.

Bapuant Ne 4
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TexHosorust oboramieHusi  Me[HO-HUKeneBbiX pyA. OCHOBHbIE MUHEpasbl HUKEJIS.
MecTopoxaeHus.

Bapuant Ne 5

TexHonoruss oboraileHusi CBHUHIOBBIX M CBUHLIOBO-LIMHKOBBIX pyA.  OCHOBHBIE
MUHepasbl CBUHLIA. MeCTOpOKeHusl.

Bapuant Ne 6

TexHosorust 06oraIeHus: MeJHO-CBUHLIOBO-I[UHKOBBIX PyZ. MecTOpOKaeHusl.

KOHTPOJIBHAA PABOTA Ne 3
Tema: TexHosnorus oboraiteHusi HeMeTa/l/TMUeCKUX T0JIe3HbIX HCKOMaeMbIX

BapuanTt Ne 1

KauecTBo 1 TexHO/IOTMUECKHe COpTa yrjieid. TexHomorus oboraiieHust yriieu.
MecTopoxaeHus.

Bapuant Ne 2

CBolicTBa M MECTOPOXK/IeHUS aliMa30B. TexHOooTHs oborailjeHus: KHMOep/IMTOBBIX DY/,
Bapuant Ne 3

TexHosorus oboraitieHus1 KAOJUHOBBIX Py/[. MecTopoXxeHUs.

Bapuant Ne 4

TexHosnorus oboraiteHusi pochoprUTOB U arlaTUTOB. MeCTOpOX/eHHUs.
Bapuant Ne 5

TexHosnorus oboraiteHust KaluiHbIX pyJ. MuHepasibsl. MecToposKaeHusl.
Bapuant Ne 6

TexHosiorusi oboraitieHusi CepHbIX pyJ,. MecTopoKeHusl.

KOHTPOJIBHAA PABOTA Ne 4

Tema: IIpousBogcTBO KOKca. [IpousBoacTBO uyryHa. [IpousBozCcTBO CTaiy.

BapuanTt Ne 1

[ToaroroBka KOKCOBBIX IMXT. [Iporecc KOKcoBaHMsI, KOKCOBbIe Tieud. TpeboBaHUs K
KaueCTBY MeTa//lypruueckoro KoxKca.

Bapuant Ne 2

DU3MKO-XMMUYeCKHe TIpoLecCchbl, MpOTeKawlre B JoMeHHOM mneuu. [loBeneHue
Pas/IMUHBIX 3JIEMEHTOB IPU JOMEHHOW I1aBKe. IIpOAyKTbl HOMeHHOW IIaBKU. TeXHUKO-
3KOHOMUYeCKUe I10Ka3aTe/u.

Bapuant Ne 3

YcTpolicTBO  JOMeHHOW Tieud, BCIOMOraresibHOe 000py/JOBaHWe U  arraparsbl.
TexHonorusa JOMeHHOro npouecca. [IpogyKTsl JOMEeHHOMU I/1aBKU.

Bapuant Ne 4

BriniaBka ctanu B KOHBepTepax. Y CTPOKWCTBO anrapaToB.

OCHOBHBIE peakLjuM B CTajlerylaBWIbHbIX MpoLjeccax.

Bapuant Ne 5

BbinaBka cTaqm B AYrOBbIX W MHAYKLMOHHBIX Tleyax. YCTPOMCTBO arraparos.
OcHOBHBIe peaklVy B CTa/lel/IaBWIbHBIX IIpoLieccax.

BapuaHnt Ne 6

[ToaroroBka KOKCOBBIX IMXT. [Iporecc KOKcoBaHMs, KOKCOBbIe Tieud. TpeboBaHUs K
KaueCTBY MeTa/l/lypruueckoro KoxKca.

KOHTPOJIBHASA PABOTA Ne 5

Tema: ITpon3BOACTBO LJBeTHBIX MeTa/lJIOB

BapuanTt Ne 1

OO6XUr MeJHBIX KOHIIEHTPaTOB. XUMUUYECKHe peakiuu rpoijecca ooxkura. O6KUroebie
Teyu.
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Bapuant Ne 2

OG)XUT LIMHKOBBIX KOHLIEHTPATOB. XUMHUYeCKre peakLiu rporjecca 06ykura.

Bapuant Ne 3

[InaBKka MeJHBIX KOHLIEHTPaTOB B OTpakaTe/bHbIX TMedax. CyLJHOCTb mporecca U
BaKHeMIIe XUMHAYecKre peakliui. CoCTaB M CBOMCTBA IITeMHA U LI/1aKa.

Bapuant Ne 4

OO6>XXHT CBUHLIOBBIX KOHI|EHTPATOB.

BoccraHoBuTenbHas nyiaBka CBUHLIA B IIAXTHBIX Ieyax.

Bapuant Ne 5

OrHeBoe papuHUPOBaHUE Me/IU.

OnekTpuueckoe padvHUPOBaHUE MeJu.

Lenbto 1abopaTopHbIX pabOT 10 JAHHOM AWUCHUIUIMHE SIBJISIETCS MPAKTUYECKOe O3Ha-
KOMJ/IeHWe CTYZIeHTOB C pa3/M4YHbIMH CxXemMaMM oO0oraiieHusi TI0JIe3HBIX MCKOTAeMbIX C
TIOMOIIBI0  TIOATOTOBUTEBHBIX oOrepauyi (apob/eHus, W3MebueHus), TPAaBUTAI[MOHHOTO,
(bI0TalMOHHOTO, MAarHWTHOT'O METOZIOB O0OrailleHusi, a TakKKe TI0JyueHHe HaBBIKOB TI0
BBITIOJIHEHUIO PAa3/IMYHbIX OMBITOB. B 4YacTHOCTH, CTyAEeHT [OO/DKeH YyMeThb IIPaBU/IBHO
000CHOBaTh TIpe/ICTaB/IeHHYIO Ccxemy oboraiijeHus /sl 3aJjaHHOTO THIA PYAbl, paCCUMTATh
OCHOBHbIe TIOKa3aTesid oOoraiieHusi W TIpeJCTaBUTh WHJVBUlyalbHbIA OTUeT. Bce
MoJyuyeHHble SKCIIepUMeHTalbHble JaHHble HeoO0XOAWMO TpPOAHaJM3UPOBATh, IIPOBEPUTH
BBITOJIHEHA JTU OCHOBHas 1ie/ib paboThl, ChOpMy/TUpOBaTh BHIBO/IbL. EC/H TO/TyueHbl HU3KHE
TeXHOJIOTUUeCKWe TioKa3aTesid oboraiijeHus, yKa3aTb BO3MOXXHbIe TPUUMHBI M IyTH
TIOBBLILIIEHUSI TIOKa3aTe Iei.

ITpu BBIMONMHEHHWH PabOT CTpOro CoOMOAATH TMpaBU/a TEXHWUKH 0e30MacHOCTH W WH-
CTPYKLIMH TI0 paboTe C amnmapaTypoi.

[TpuMepHbIii TepeueHb TeM U 3a/jaHui /17151 IOJTOTOBKH K 9K3aMeHY:

1. Knaccudukanys nonesHbIX UCKOTIaeMbIX.

2. XapakTepyuCTHKa JKeJle3HbIX pyA. MuHepansl. KoHaummu Ha  kKejle3Hble
KOHL|eHTpAaThI.

3. BelllecTBeHHbIM cocTaB U TiepepaboTKa Oyposkene3HSKOBBIX W CHZEPUTOBBIX DY/.
OcHoBHbIe MuHepasbl. CxeMbl oborareHus. MecTopokaeHus..

4. BellecTBeHHbIN COCTaB U TepepaboTKa MapraHueBbiX pyA. OCHOBHble MUHepasibl.
MecTopoXKeHus.

5. BelljecTBeHHbIN cocTaB U TiepepaboTKa XpOMOBBIX pyJ. OCHOBHbIE MHUHEpPAJIbI.
MecTopoXKeHus.

6. OnrtumasnbHas rimybuHa oboraitjeHus. [ToAroToBKa py/ K TiaBKe.

7. TeKCTypHO-CTPYKTypHble ~ OCOOEHHOCTH  MefbcofiepKamux pyA. OCHOBHBIE
MUHepasbl MeJH.

8. TexHonorust oboraieHust MeZIHbIX U MeJHO-TIMPUTHBIX Py/1. MeCcTOpOoXAeHUs.

9. TexHonorust oboraitieHusi MeJHO-LIUHKOBBIX pyJ. OCHOBHble MUHepasbl IMHKA.
MecTopoXKeHus.

10. TexHonorusi oboraijeHUss MOJIMO/JEHOBLIX U Me/IHO-MOJIUOIEHOBBIX  pY/I.
OcHoBHbIe MUHepasbl Mo/OieHa. MecToposkaeHus!.

11. TexHosorust oborailjeHuss MeJHO-HUKesieBbIX pys. OCHOBHble MUHepasibl HUKeJIs.
MecTopoXKeHus.

12. TexHonorusi oboraiieHusi CBUHLIOBBIX W CBUHLIOBO-L[UHKOBBIX DyZA. OCHOBHBIE
MUHepasbl CBUHLIA. MeCTOpOKeHusl.

13. TexHonorus oboraiijeH’si MeJHO-CBUHLIOBO-LIUHKOBBIX py/l. MeCcTopoX/eHUs.

14. TexHonoruss oboraijeHHs] MBIIIBSKOBBIX PyZA. OCHOBHble MHHepasbl MBIIIbSKA.
MecTopoxaeHus.
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15. TexHosiorus usBjeueHus 30/10Ta U3 KOPeHHbIX PyJ. MecTopoxxaeHus.

16. MeTo/b1 M3B/IeUEHUS 30/10Ta M3 [1eCKOB POCCHIMHBIX MECTOPOKJE€HUM.

17. W3BnevyeHne 30/10Ta U3 PyA U KOHL|EHTPATOB [IMAHWPOBAHWEM Y amasibramarjiei.

18. KauecTBo M TexHoJjiorMueckue copra yrieil. TexHosiorusi oboraiijeHust yriiei.
MecTopoxxeHusl.

19. TexHonorust oboraiijeHus rpadUTOBLIX PyA. MecTopoaeHus!.

20. CpolicTBa ¥ MeCTOPOXKZeHHs aMa30B. TexHO/orus 0OoraltieH1s: aiMa3oB.

21. XapakTepuCTvKa ajlOMUHHEBbIX pyZ. OCHOBHOe CbIpbe /I TIPOM3BO/CTBA
amtomuHus. O671aCTh MPUMEeHeHUs!.

22. TexHosorusi oboraitieHusi KaOJUHOBBIX py/l. MecTopoXxeHUs.

23. TexHomnorusi oborairieHusi aHJATy3UTOBBIX, KHAHUTOBBIX U CHJIJTAMAaHUTOBBIX PY/I.
Konpuin Ha KoHLleHTpaThl. MecTopoxxeHus. O61acTb IprMeHeHHs1 KOHLIEHTPaTOoB.

24. TexHonorus oboraireHus TalbKa ¥ MarHe3UTOBOTO ChIPbsi. MeCTOpOXKIeHus!.

25. TexHosorusi oboraitieHrs: KBapLieBOT0 U T0JIeBOLITIATOBOTO ChIPbS.

26. TexHosorusi oboraiteHus: CIro/bl. MeCTOpPOXK/IeHUS.

27. TexHosorusi oboraitieHust CepHBIX pyi. MecTopoXAeHusl.

28. Texnonorus oboraireHusi 0apUTOBBIX PyA. MecTopoKIeHusI.

29. TexHosorus oboraitieHusi GochoprUTOB U arlaTUTOB. MeCTOpOXK/eHUs.

30. Texnonorus oboraireHus1 KaTMUHBIX PyA. MuHepaibl. MecTopoieHusl.

31. TexHosorusi oboraitieHusi ypaHOBBIX py[i. MuHepasbl. MecToposKieHusl.

32. ®noTauus BosabppaMcogepKalux pyA. MuHepass! Bosbhpama.

33. doTaLys TUTaHOBBIX U LIMPKOHMEBBIX PyZ,. MuUHepasibl TUTaHa U LIUPKOHUS.

34. Texnonorus oborarreHust JTUTHEBBIX Py. MuUHepasbl JTUTHSI.

35. @PU3KKO-XUMHYeCKHe IPOLIeCcChl [PY arjioMepanuu pyz U KOHLIeHTPaToB.

36. TexHonornyeckasi cxema W 000Opy/0BaHHe arJioMepaljioHHOW ¢abpuKy.

[MoaroToBKa IMMXTHI K CrieKaHuto. TpeboBaHus K KaueCTBY arjiomepara.

37. YCTpPOWCTBO [OMEHHOM Iieud, BCTIOMOTraTe/sbHOe 00Opy/IOBaHME U arraparhl.
TexHoJI0rHsl JOMEHHOI 0 TIpoLiecca.

38. ®u3MKO-XMMHUUeCKHe TIPOLeCChl, MpOoTeKarllde B JOMeHHOW meuu. IloBeneHue
pa3/UUHBIX 3/IEMEHTOB IpU JOMeHHOW IM1aBKe. IIpoAyKTbl NOMEHHOW M/IaBKW. TeXHUKO-
9KOHOMMYeCKue NoKa3aTesln.

39. Knaccudukauusi cTanenaBWiIbHbIX —MporieccoB. (OCHOBHble peakLUud B
CTaJlelyIaBUIbHBIX MpoLieccax.

40. BrinuiaBka cTaau B KOHBepTepax. Y CTPOMCTBO anrapaToB.

41. OOXur MeAHBIX KOHIIEHTPAaTOB. XWMHWUECKHe peakKl[Uu [Ipoljecca O0»Kura.
OO6)XUroBbIe MeyM.

42. I1lnaBka MeHbIX KOHL|EHTPATOB B OTpa)kaTe/bHbIX Medax. CyILIHOCTh IpoLecca U
Ba)KHeMIlIMe XUMHUUYecKre peakliii. CocTaB M CBOMCTBA IlITeMHa U Li/1aKa.

43. OrHeBoe payHUpOBaHKe Me[u. DJleKTpryecKoe paMHUPOBaHUe MeJHU.

44. O6KUT LIMHKOBBIX KOHL[EHTPAaTOB. XMMU3M TpoI1iecca.

45. BelmesauvBaHve IIMHKA M OUYMCTKA PacTBOPOB OT IIpUMeced. Armmaparypa s
BbILI|e/IauMBaHMUS.
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7 O]_[EHO‘—IHBIE CpeacTBa /1A MIpoBeAEeHUsA HPOME)KYTO‘IHOﬁ aTTeCTdllu1

a) Ilnanupyemble pe3y/ibTaThl 00ydYeHHs M OLIEHOUHBbIE CPeJCTBA /A/IA MPOBe/IeHUs MPOME)KYTOUHOM aTTeCTaljuu:

IIpumMepHOe cofiep>KaHue:

CTpyKTypHBI
. [Inanupyemsble pe3yabTaThbl
Y 3JIeMEeHT OreHOuHBIE CpefCTBa
o0OyueHust
KOMITeTEeHLIUU

ITK-5 roToBHOCTBIO JeMOHCTPUPOBATh HABbIKHM Pa3pad0TKH IJIAHOB MEPONPHUSATHIA M0 CHIDKEHHIO TeXHOTeHHOM Harpy3KH NpPou3Bo/iCTBA HA
OKPY’KAIoIIyI cpejy NPH KCIUTyaTaljHOHHOH pa3Be/Ke, 100bIue U mepepadoTKe TBepABIX M0/Ie3HBIX HCKOMAaeMbIX, a TAaKXKe MpH

CTPOMTE/ILCTBE M JKCIL/TyaTallUHU

3HaThb

Hay4Hble MeTO/bl U
MEpPONPUSATHS 110 CHKEHUIO
TeXHOTeHHOW Harpy3Ky Ha
OKpY’Karolllyro cpefly Mpu
HKCITyaTalMOHHOM pa3BejIKe,
100ObIue 1 repepaboTke
TBepAbIX MOJIe3HBIX
ICKOTaeMbIX

|Hepeuem> meopemuy4ecKux 80Nnpocoe K 3K3aMeHy:
1. CymHocTb, T/1aBHBIE 0COOEHHOCTH Y K/IacCU(UKaLMs MeXaHUUYeCKUX TIPOL[eCCOB oboraijeHusl.

2. CyuiHocTb, TJlaBHble OCOOEHHOCTM W KlacCU(UKAMs THAPO- W TMPOMETasLTyPriuuecKmx|
TIPOLIeCCOB.

Ymethb

MPYMEHSITb HayUHble METO/IbI
1 MEPOTIPUATHS 110
CHWKEHHIO TeXHOTeHHON
HArpy3Ky Ha OKPY>KarolLyto
cpeny Npu
HKCITyaTalMOHHOM pa3BejIKe,
100bIue 1 repepaboTke
TBepAbIX M0JIe3HBIX
ICKOTIaeMbIX

([IpumepHble npakmuueckue 3a0aHus 0151 IK3AMeHa:
CoCcTaBUTh CXeMy WM peareHTHBbI DeXUM /i o0orailjeHHWs TOHKOBKpAruleHHOW JIBYyXKOMIIOHEHTHOU

PYABI

Bnanets

HdBbIKaMM ITPUMEHEHH
HAdYYHBIX METO 0B U

MepOTPUSITUN 0 CHYDKEHHIO

ewiums 3a0auy:
TNpe/Ie/TUTh TEXHOJIOTUUYeCKHe MoKa3aTe y (JIOTallMOHHOTO 000TallleHUs] MeIHOW PY/Ibl:
[ BBIXOJl MEJIHOTO KOHLIeHTpATa,




CTpyKTypHBI
. IInanupyemsble pe3ynbTaThbl
1 anemMeHT OrieHOYHbIE CpeJiCTBa
o0OyueHust
KOMIIeTeHLIMN
TeXHOTeHHOUW Harpy3Ku Ha | BBIXO/] XBOCTOB,
OKPY>KaIoILYI0 Cpefly Mpu - MacCy XBOCTOB,
OKCITyaTallMOHHOM pa3BejIKe, | W3B/ieueHre Me/Ii B Me/IHbIl KOHL|eHTpaT,
moObIue 1 repepaboTKe - M3BJ/IeUeHHe MeIV B XBOCTBI /IJIsl YC/IOBUM, yKa3aHHBIX B Ta0I.
TBEPABIX I10JIE3HBIX Pe3y/ibTaThl pacueTa TEXHOJOTMUECKUX TT0Ka3aTesieid 0pOPMUTE B BU/le CTaHAAPTHOM TabJUIIbI.
MCKOTIaeMBIX Orpeie/IMTh MapKy MeJHOr0 KOHLIEHTpaTa U3 TabJ1.

ITK-6 ncrions3

OBdHHMEM HOPDMATHWBHBIX JOKYMEHTOB I10 0e30MacHOCTH U HPOMLIH_UIEHHOI‘;I CaHUTApHHU IIPpHU MMPOEKTHUPOBAHWH, CTPOUTE/ILCTBE U

9KCTTyaTal[y MPeIPUSITUM 110 SKCIUTyaTallMOHHOM pa3Bejike, 100bIue 1 repepaboTKe TBeD/IbIX M0JIe3HBIX MCKOTIaeMbIX U MO/I3eMHBIX 00bEKTOB
3HaTb HOPMaTUBHbIE OKYMEHTBI 0
Oe3omacHOCTH vl ITepeueHb meopemuyecKux 80Npoco8 K 3K3ameHy:
MPOMBILLIZIEHHOM — CaHUTapuy
[pu npoektupoBanuy, 1. TexHosioruyeckue TUIBLI U COpPTa pyZ. MapKu KOHLIeHTPaTOB.
CTPOUTE/TLCTBE v 2. TexHonorusi oborailjeHust py/[| LIBETHBIX U PeJKUX MeTa/ioB. KOHAULIMY Ha KOHLIEHTPAThI.
OKCIUTyaTalud  TipeAnpusitid] 3. TexHomorust oboraijeHyst HeMeTa/THUecKoro ChIpbsi. KOHAWLIMY Ha KOHIIEHTPATHhI.
Mo repepaboTke  TBep/bIX
[071e3HBIX MCKOIaeMbIX
YmeTb MPYMEHSITh HOPMAaTHUBHbIE
TOKYMEHTBI 110 0e30TacHOCTH
1 IPOMBIIIJIEHHOM caHuTapuvllIpumepHble npakmuyeckue 3a0aHusl 0/15 3K3amMeHa:
npu MPOEKTUPOBAHUIJCOCTaBUTh CXEeMY U PpeareHTHBbI PpeXdWM /s oboraijeHusi CIUIOMIHOW W TOHKOBKpAI/IeHHOM
CTPOUTE/TLCTBE BYXKOMITOHEHTHOM DY/bl
OKCIUTyaTallud  TpeIpUsTHIA
Mo TiepepaboTKe  TBEP/IbI
[0/1e3HBIX MCKOTIaeMbIX
Bnagets HaBbIKaMU npuMeHeHus|Pewuums 3adauy:

HOPDMAaTHUBHBIX  [OKyMeHTOBOIIpe/Ie/IMTh MAaCCOBYIO /IO/IF0 MU B KOHLIEHTPATe, COCTOSIIEM M3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B
1o 0e3011acHOCTH ab/uie (10 3aJaHKIO0)
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

MPOMBIIIIJIEHHOW  CaHUTapUH
Mpu TIPOEKTUPOBAHUH,
CTPOUTE/TLCTBE U
OKCITTyaTallud  TIPeATIPUsATHH
Mo TiepepaboTKe  TBEpP/bIX

[10/1€3HbIX MCKOITaeMBbIX

ITK-17 roToBHOCTBIO MCII0/1b30BaTh TEXHUUECKUE CpeacCTBa OIIBITHO-TIPOMBILIJIEHHBIX WCTIBITAaHUI 06opy,q0}3aH1/1$1 Y TEXHOJIOTUH npu

9KCITyaTal[MOHHOMW pa3Bejike, 100bIue, mepepaboTKe TBEP/IBIX MM0JIe3HBIX MCKOTIAeMbIX, CTDOUTE/ILCTBE U IKCITyaTal[|K M0/[3eMHBIX 00EKTOB

3HaTh OCHOBHBIE TeH,quum/ﬂHepeueHb meopemuuecKux 60Npoco8 K IK3aMeHy:
pa3BUTHUS TPOU3BOACTBeHHBIX| 1. TexHonoruueckue TUTBI U copTa pyA. IIpegBapuTe/ibHOe oborailjeHHe py/ LIBETHBIX METaJIIoB.
MpOLIeCCOB, TOKa3aTe/H ITpakTrka oboraiieHus py/| [IBETHBIX W PeJKUX METaJI/IOB.
MPOU3BO/ICTBA 2. TexHosorusi oboraieHuss FOpHO-XUMHUECKOTO ChIPhSI.
3. TexHosorust oboraiteHus: HepyJHBIX M0JIe3HBIX UCKOTIAeMBIX.
Ymetb MPUMEHSITh M3yueHHbIe
TeH/IeHI[U1 pa3BUTHS
MPOU3BO/ICTBEHHBIX [pumepHble NpakmMuuecKue 3a0aHusi 0/11 IK3aMeHa:
MpOLIeCCoB, roka3aTeMCOCTaBUTh CXeMY /IS TepepaboTKY MOTMMeTa/UTHUeCKON py/Ibl.
MPOU3BO/ICTBA B
npodeccruoHanbHON
e TeIbHOCTH
Bragetsb TeH/IeHL[USIMHU pasButusiPewuums 3adauy:
MPOU3BO/ICTBEHHBIX TIpeJie/TUTh TeXHOJIOTHUeCKHe TI0Ka3aTenu o0oraijeHus: MeHO-CBUHLIOBO-IIMHKOBOU PY/bI:
MpOLIeCCOB, roKa3aTe/n BbIXOJ, KOHL[EHTPATOB,
MPOU3BO/ICTBA BbIXO/] XBOCTOB,
npodeccruoHaIbHOM MaccCy XBOCTOB,
eATeIbHOCTH 13BJleueHre KOMIIOHEHTOB B KOHLIEHTPATHI,

H3BJjieyeHrne KOMIIOHEHTOB B XBOCTbI [Jid yCJ'IOBHﬁ, YKd3dHHBIX B TabJ1.
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

PeBy']I]:TaTBI pacueTa TeXHOJIOTUYeCKUX ToKasaTejien O(i)OpMI/ITb B BU/ie CTaHAapTHOﬁ Ta6III/IL[bI.
OHpeAEHI/ITL MdpKW KOHLJEHTPATOB.

ITK-19 roToBHOCTHI0 K pa3padoTKe MPOEKTHHIX HHHOBALIMOHHBIX PellIeHHH 10 KCILUTyaTaliOHHOH pa3BejiKe, 100bI1ue, mepepadoTke
TBEPABIX MM0/Ie3HBIX HCKOMAaeMbIX, CTPOUTE/ILCTBY U IKCILTYaTaI[UH N0/[3eMHbIX 00HEKTOB

3HaTh OCHOBHbBIE TE€H/EHIIUN |HepeueHb meopemuuecKux 60NPoCco8 K 3K3aMeHy:
pa3BUTHSI THHOBAIIMOHHBIX 1. PapvomeTrpuyeckoe, TpaBUTAIL[MOHHOe, (GOTalMOHHOe oboraieHre. KoMOWHMPOBAHHbBIE
pereHu Mo nepepaboTKe TIPOL[eCChI TTIepepabOTKU KOMITIEKCHBIX PY/.
TBEpABIX TOJIe3HBIX 2. TIpotiecchl TUAPOMETA/UTYPTHHU B CXeMax oOoraiieHus. AMaabraMariyisi ¥ [iaHupOBaHMUe.
ICKOTIaeMbIX
Ymetb MPUMEHSITh N3yueHHbIe
TeH/IeHI[UU Pa3BUTHUS [[TpumepHble npakmuueckue 3a0aHust 011 IK3AMeHa:
MHHOBALIMOHHBIX pelieHni NojCoCTaBUTh KOMOMHUPOBaHHYIO CXeMy TiepepaboTKH TPy IHOOO0TraTUMO IBYyXKOMIIOHEHTHOU Py /bl
repepabOTKe TBEPIBIX
MOs1e3HbIX MCKOTIAeMbIX
Bnazetsb TeH/eHLIUSIMU Pa3BUTHSI ewumn 3aoauy:
MHHOBAITMOHHBIX pellieHni To[PacCurTaTh TEXHOIOTHUYEeCKHE TIoKa3aTen oborarneHus: GUIoTalMoOHHOrO 1jeXa. Pe3ybTaThl
repepaboTKe TBepIbIX pezcTaBUTh B Tabsuile. MicxogHble JaHHBIe: MaccoBas ot Cu B pyze — 0,9 %, B KoHrjeHTpaTe — 20
[10/Ie3HBIX MCKOIIaeMbIX %, B xBocTax — 0,1 %.
IICK-6-2 CIIOCOOHOCTBIO BBHIOMPATh TEXHOJIOTUIO TPOM3BO/ICTBA paboT 1Mo 0OOraiieHuIo IMoJie3HbIX MCKOTaeMbIX, COCTaB/ISATh HEO0OXOAUMYHO
JIOKYMEHTAI[{I0 B COOTBETCTBUU C /IeHCTBYIOIIMMIA HOpMaTUBaMH
3Hath OCHOBHBIE TIOHATHI METO/0B, epeueHb MeopemuyYecKux 80NPOCco8 K IK3ameHy:
CrIoco60B 1 CpesCTE 1. TexHomorus v MpakTHKa 0OOTraIieHys: Py LBETHBIX U PeIKUX MeTaslioB.
[O/IyHEHM: ChIphi 1 2. TexHOJIOTHS U TIPAKTHUKA 000Tall[eHUs] FOPHO-XUMHUUECKOTO ChIPhSI.
[KCOHLEHTPATOB TIpH 3. TexHosorus v IpakTUKa 00oraieHusi HePYAHBIX TI0/Ie3HBIX UCKOMaeMbIX.
mepepabOTKH MOJIe3HBIX
ICKOTIaeMbIX
YmMmeTb BLIOMPATh TEXHOIOTHIO [pumepHble npakmuyeckue 3a0aHusi 0/15 3K3ameHa:

MPOM3BOZICTBA pabOT 1O

OCTaBUTb CXeMY JI7IsI TepepabOTKU MOJTUMeTa/sTAUueCKOU PY/Ib.
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OLuleHOuHbIe CpejCTBa

o0OyueHust
KOMIIETeHI U
0OOTaIeHHIO TT0JIe3HBIX
ICKOTIaeMbIX, TIPUMEHSITh
Cr1IocoOBI U CpeJiCTBa ISt
MOTyUeHUs] KOHAWLMOHHBIX
KOHLIEHTPATOB, COCTABJISITh
HE0OX0JUMYTO
TOKyMeHTAaLUIO B
COOTBETCTBUMU C
NeliCTBYIOLUMU
HOpMaTUBaMU
Bnapets HaBbIKaMU BbIOMpATh [Pewuumn 3adauy:
TeXHOJIOTUIO TIPOM3BO/ICTBa  |[OTNpeie/IuTh TEXHOIOTUYeCcKre ToKa3aTe/i 000rallieHrs: CBUHIIOBO-1[UHKOBO-0apUTOBOM PY/Ib:
paboT 110 oboraiieHHo - BBIXO/] KOHLIEHTPATOB,
MOJIe3HBIX MCKOTIaeMbIX, - BBIXO/] XBOCTOB,
COCTaBJISATH HEOOXOAUMYIO | Maccy XBOCTOB,
TOKyMeHTaLUIo B - M3BJleueHre KOMITIOHEHTOB B KOHL|@HTPAThl,
COOTBETCTBUM C - M3BJIeUeHNe KOMITOHEHTOB B XBOCTHI [I/Isl YC/IOBUM, YKa3aHHBIX B TaO.
[1e/CTBYOLIMU Pe3y/ibTaThl pacueTa TEXHOJOTMUECKUX TTOKa3aTesieid 0pOPMUTE B BH/le CTaHAAPTHOM TabJUIIbI.
HOPMATHBAMU Onpe/ie/TMTh MapK¥ KOHL|EHTPaTOB.
IICK-6-3 CMIOCOOHOCTHIO BBIOMPATh M PaCCUUTHIBATh OCHOBHBIE TEXHOJIOTHUECKHE MapaMeTphl 3 (eKTUBHOTO U 3KO0ruYecKr 6e301acHOTroO

TIPOU3BO/ICTBA paboT 1o repepaboTKe U oboralljeHn0 MUHepaJTbHOTO ChIPhsi HA OCHOBE 3HAaHUM MPUHLIMIIOB MTPOEKTUPOBAHHS TEXHOIOTMUECKUX
cxeM 000TraTUTeTbHOTO TTPOU3BOAICTBA

3HaThL

Cr1oco00B U CpefiCTB
MOJTyUeHHUs ChIPbS U
KOHLIEHTPATOB MPU
repepaboTKH T0/Ie3HBIX

OCHOBHbI€ ITOHATHUA METO/ 0B,

|Hepeuem> meopemuuecKux 60npoco8 K 3K3aMeHy:

1. TexHonorusi oboraiieHust pyz LBETHBIX U PeIKUX MeTalJioB.
2. Texnosnorus oborairjeHusi TOPHO-XMMHUUECKOTO ChIPBSI.

3. TexHonorus oborarreHus1 HePYAHBIX T0JIe3HBIX UCKOTIaeMbIX.
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

ICKOTIaeMbIX [I/IsI CO3/IaHMSI,
peryMpoBaHust

B (HeKTUBHOTO U
DKOJIOTMYeCKH 0e30MacHOro
MPOU3BO/ICTBA

Ymethb

BLIOMPATh TEXHOJIOTHIO
MPOU3BO/CTBA PaboT 10
0OOTaIIeHUIO TTOTe3HBIX
MCKOTIaeMbIX, TIPUMEHSITh
Cr1IocoObI U CpeiCTBa ISt
MOTyYeHUs] KOHJUIIMOHHBIX
KOHLIEHTPATOB /IJIs1 CO3/JaHus,
peryMpoBaHust

b (HeKTUBHOTO U
HKOJIOTMUeCKH 6e301macHOro
MpOM3BO/ICTBA

([IpumepHble npakmuueckue 3a0aHusl 0/151 FIK3AMeHA:
CoCTaBUTh CXeMy [Jisl TIepepabOTKH MTOJTUMeTa/TAYeCKON PY/IbL.

Brnagetb

CIIOCOOHOCTHIO BHIOUpATh U
PacCUMTHIBATE OCHOBHBIE
TeXHOJIOTMUEeCKUe TTapaMeTphbl
b(deKTUBHOTO U
BKOJIOTUUECKH Oe30T1acHOro
MPOU3BO/CTBA PaboT 10
rnepepaboTKe ¥ 0OoraieHuo
MIHEPaJbHOTO ChIPhS Ha
OCHOBE 3HaHWIA TIPUHLIUTIOB
[POEKTHPOBAHMUS
TeXHOJIOTHUECKUX CXEM

0OOraTUTe/IbHOrO

[Pewuumn 3adauy:

Orpeie/TUTh TEXHOJIOTMUECKKe TIOKa3aTe/in 00orallieHusi pTyTHO-(h/TF0OPUTOBOM PY/Ibl:
- BBIXO/l KOHIIEHTPATOB,

- BBIXO/ XBOCTOB,

- MacCy XBOCTOB,

- M3BJIeUeHHe KOMITOHEHTOB B KOHIIEHTpaT,

- M3BJ/IeUeHHe KOMITOHEHTOB B XBOCTHI [I/Isl YCJIOBUM, YKa3aHHBIX B Ta0JI.

OHpeAE‘]II/ITB MdpKH KOHLJ€EHTPATOB.

PEBYJ'[]:TaTBI pacueTa TeXHOJIOTUYEeCKUX ToKa3aTesien O(I)OpMI/ITb B BU/ie CTaHAapTHOﬁ Ta6JII/IL[bI.

25



CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

MPOW3BO/ICTBA U BbIOOpa
OCHOBHOI'O U
BCITOMOTraTe/IbHOTO
0OOraTUTE/ILHOTO
0OOPYI0BaHUS

TICK-6-4 cioco0HOCTBI0 pa3padaThIBaTh U Peai30BbIBAaTh MPOEKTHI MPOU3BO/ICTBA MPHU MepepadoTKe MHHEPA/IbHOT0 U TEXHOT€HHOT0
CHIPbsI HA OCHOBE COBPEMEHHOW METO/0/I0rMH NMPOEKTHPOBaHMA, PACCYUTHIBATH MPOU3BOAUTE/ILHOCTD U OTIPe/Ie/ISITh MapaMeTpPhI
00opyoBaHus 000raTUTEILHBIX habpuK

3HaThb

BCe ITarbl MPOU3BO/ICTBA TIPU
nepepab0TKe MUHEPATBHOTO
1 TEXHOT€HHOTO ChIPhsI Ha
OCHOBE COBPEMEHHOM
MeTO/I0/IOT U
[POEKTHPOBaHMS

epeueHb meopemuy4ecKux 60Npocos K 3K3ameHy:
1. OcHoBHbIe (aKTOPBI, BAUSION[HE Ha TEXHOJIOTHUIO 000TallleHus ChIPbSI.
2. OcobeHHOCTH MOCTPOEHHS CXeM TIPH BBIOOpE TeXHOJIOTHUU 000TalleH s .

YmMmeTb

QHa/TM3UPOBATh BCE 3Tarlbl
MPOW3BO/ICTBA TIPU
rmepepaboOTKe MUHEPATBLHOTO
1 TEXHOTE€HHOTO ChIPbsI Ha
OCHOBe COBpeMeHHOM
MeTO/I0IOTUH
MPOEeKTUPOBaHUsI

[[TpumepHble npakmuyeckue 3a0aHust 0/11 IK3aMeHa:
(COCTaBUTH CXeMY U peareHTHbIN PeXKuM [7isi GI0TaliuK MOTMMeTa/InueCcKou py/ibl

Bragetb

poLieccaMu MPOU3BO/ICTBA
Mpy riepepaboTKe
MUHEPAIbHOTO U
TeXHOTeHHOTO ChIPbs Ha
OCHOBE COBPEMEHHOM

[Pewumb 3adauy:

Oripeie/TUTh TEXHOJIOTHUECKHe TIOKa3aTein 00oralieHus: MeJJHO-HUKe/IeBOM Py /bl
- BBIXO/] KOHLIEHTPATOB,

- BBIXO/] XBOCTOB,

- MacCcy XBOCTOB,
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CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThbl

1i 271eMeHT OLleHOYHbIE Cpe/ICTBA
o0OyueHust
KOMIIeTEeHI WU
MeTO/I0/IOTHUH - M3BJ/IeU€HHE KOMITIOHEHTOB B KOHLIEHTPATHI,
MPOEKTUPOBAHMS - M3BJ/IeUeHHe KOMITIOHEHTOB B XBOCTHI [/l YC/IOBUM, YKa3aHHBIX B Ta0JI.

Pe3y/ibTaThl pacueTa TEXHOJOTMUECKUX TT0Ka3aTesieid 0pOPMUTE B BH/le CTaHAAPTHOM Tab/UIIbI.
OnpeieTMTh MapKy KOHI[EHTPATOB U3 Ta0JI.

IICK-6-5 roToBHOCTHI0 IPUMEHATH COBpPeMeHHbIe MH(OpMaIjHOHHbIEe TEXHO/IOTUH, aBTOMAaTH3UPOBAHHbIE CUCTeMbI IIPOeKTHPOBaHUS
000raTUTE/ILHBIX MPOU3BO/ICTB

3HaThL

MPUHLIUIBI 1 METO/bI
CO3/1aHKsI COBPEMEHHBIX
H(bOPMaI[MOHHBIX
TEeXHOJIOTHH B MPaKTUUeCKOU
nesiTe TbHOCTU
0OOraTUTE/ILHBIX
MPOM3BO/ICTB

[[Tepeuenbr meopemuyecKux 60Npoco8 K IK3AMeHy:

1. OcHoBHbIe (aKTOPBI, BAUSIOINIME Ha BEIOOP TEXHOIOTUH 000Tall[eHHsT ChIPhSI.

2. TexHosoruyeckue CxeMbl U peareHTHbIe DPEeXXHUMBI (UIOTALMKA PY/J| L[BETHBIX METa/JIOB U
HEMeTaJ/lJTMUeCKOrO ChIPbSI.

Ymetb

MPUMEHSITb TIPUHLUIIBI 1
METO/bl CO3/IaHUS
COBPEMEHHBIX
MH(OPMaI[MOHHBIX
TeXHOJIOTHI B IMPaKTUUeCKOU
nesiTe TbHOCTH
00OraTUTE/TbHBIX
MPOM3BO/ICTB

([IpumepHble npakmuyueckue 3a0aHusl 0/151 FIK3AMeHA:
CocTaBUTh KOMOMHMPOBAHHYIO CXeMy /15l TepepabOTKH 30/10TOCO/iepyKallield Py/IbL.

Bnagetb

MPUHLMIIaMU U MeTO/IaMU
CO3IaHUsT COBPEMEHHBIX
HGbOPMaI[MOHHBIX
TeXHOJIOTHH B MPaKTUUeCKOU

bINO/IHUMb 3a0aHUue:

bIOpaTh ¥ 000CHOBAThL CxeMy oboraitieHus pyabl. ClenaTh pacueT KaueCTBeHHO-KOJTMUECTBEHHON U
0/101TJ1IaMOBOM cxeM. KpyITHOCTE W3Me/TbueHHOM PY/Ibl, MaCCOBYHO JIOJTFO [IEeHHOTO0 KOMIIOHEHTa B PY/IE,
POM3BO/IUTEILHOCTD MPUHSTH T10 TabJIHIIE.
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OLuleHOuHbIe CpejCTBa

KOMIIeTeHI U 0byerms
esiTe/IbHOCTH Haripumep: ucxo/iHble JaHHbIE: coflep>kKaHue B M3MeJ/ibueHHOM pyJe Kiaacca -0,074 mm — 60 %; MaccoBast
oOOraTUTEe/TEHBIX nonisi Cu B pyze — 1,0 %; pyguble MuHepasbi— xanbkonuput (CuFeS,), 6opaut (CusFeS.);
MPOU3BO/ICTB MPOU3BOJUTENHHOCTh (Py1oTalMOHHON (habpUKKU — 5 MJIH.T/TO[.

IICK-6-6 CITOCOOHOCTBIO aHAJTM3UPOBATh U ONITUMHU3UPOBATh CTPYKTYPY, B3aUMOCBSI3H, QYHKIMOHAIbHOE Ha3HaueHHe KOMILJIEKCOB T10 JJ00bIue,

riepepaboTKe M 000TallleHHI0 TI0J1e3HBIX UCKOTIAeMbIX ¥ COOTBETCTBYOIIMX MTPOU3BO/ICTBEHHBIX 00BHEKTOB MPY CTPOUTE/ILCTBE U PEKOHCTPYKIIMU

3HaThb

TeXHOJIOTUH oboraijeHus
M0Jie3HBIX MCKOTIaeMbIX;
HaTipaB/IeHUs1 CO3JaHUs
MasI00TXOJHBIX U
0e30TX0JHBIX TEXHOJIOTHH;
KOMITJIEKCHOE HCIT0/Ib30BaHHe
MUHEepPaJbHOTO ChIPbsi

|HepeueHb meopemuyecKux 60Npocoe K 3K3aMeHy:

1. CyugHoCTb, r71laBHbIe 0COOEHHOCTH U KIaCCU(BUKAIUS MeXaHUYeCKUX MPOLIeCCOB 00OoraleHus..

2. CymHOCTb, TI/IaBHble OCOOEHHOCTM U KjacCU(UKAlUsl THAPO- U THPOMETa/ITyPruuecKux
TIPOIIeCCOB OOOTaIleHusl.

YmMmeTb

AHATM3UPOBATh U
pa3pabaThiBaTh KOMITJIEKCHBIE
TeXHOIOTUYeCcKUe TPOLieCChI
1 CXeMbl 00oTaIreHust
MO/Ie3HbIX UCKOTIaeMBbIX,
yCTOMYMBOCTh
TeXHOJIOrMYecKoro Tpotiecca
1 KQUeCTBO BBITYCKaeMOU

MpO/TYKIUH.

([IpumepHble npakmuueckue 3a0aHusl 0151 IK3AMeHa:
CoCcTaBUTh CXeMy WM peareHTHbI DeXUM /it oOoraieHus TOHKOBKpAruleHHOHW JIBYXKOMIIOHEHTHOU

PYAEBI

Bnanets

CITOCOOHOCTBIO
AHA/TM3UPOBATh U
OTITUMU3UPOBATH CTPYKTYPY,
B3aIMOCBSI3H,
(byHKLIMOHa/IbHOE Ha3HaueHre
KOMITJIEKCOB T10 100bIue,

nepepaboTKe ¥ 060TaIleHUI0

bINO/IHUMb 3d0aHue:

bIOpaTh ¥ 000CHOBATh CxeMy obOoraitieHust pybl. CrenaTh pacueT KaueCTBeHHO-KO/TMUeCTBeHHOW U
0/I011I/TaMOBOM cxeM. KpyIHOCTb U3Me/ibueHHOM Py/ibl, MaCCOBYIO 0/TIO [IeHHOTO KOMIIOHEHTaA B py/e,
POU3BO/IUTE/ILHOCTh TIPUHSTD 110 TabJHIIe.

anpyMep: UCXO/IHbIe JJaHHbIe: CO/lep>KaHre B M3Me/lbueHHOM py/ie kiacca -0,074 mm — 80 %; maccoBasi
osisg Cu B pyze — 1,2 %; pyaHbie MuHepabi— XanbkornupuT (CuFeS,), koBemiuH (CuS);
POU3BOIUTEILHOCTE (hI0TAlIMOHHOM (habpuKu — 1,5 MITH.T/TOZ,.
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

M0/Ie3HBIX UCKOMNaeMbIX U
COOTBETCTBYIOLLUX
MPOM3BO/ICTBEHHBIX 00HEKTOB
MpY CTPOUTENLCTBE U
PEKOHCTPYKLIMH /11 CO3/,aHNS
Masio0TXO/JHbIX U

0e30TX0/JHBIX TEXHOJIOTHH.
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0) ITopsa/0K poBeieHUsI MPOME)XYTOUHOM aTTeCcTal[uH, M0Ka3aTe/d ¥ KpUTepuu
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalusi MO AUCHUITIMHE «TexXHOMorusi oOoraijeHus T0JIe3HBIX
HCKOTaeMbIX» BKJIFOUAeT TeopeTUueCKue BOIPOCHI, T03BOJISIOL[MEe OLIeHUTh YPOBEHb
yCBOEHMsI OOYYarOIUMHUCS 3HaHWHA, W TIPaKTHUeCKWe 3aJjaHus, BBISB/ISIOIIUE CTereHb
c(hOopMUPOBAHHOCTH YMeHUH U BafleHU, MPOBOAUTCS B (hOpMe 3K3aMeHa.

OK3aMeH 10 JAaHHOM JUCLUIIMHE TTPOBOJUTCS B YCTHOU (hopMe MO 3K3aMeHal[MOHHbIM
buneram.

OK3aMeH TMPOBOAUTCS TI0 OWieTaM, OXBaTHIBAIOIIMM BeCh MPOiIeHHbIN MaTepuait. [1o
OKOHUYAaHUU OTBeTa 3K3aMeHaTOp MOJKeT 3a/laTb CTY/eHTYy AOIOJHUTe/bHbIe U YTOUHSIOL[1e
BOMPOCHL. [10/10’)KUTETEHBIM TaK)Ke OyJeT cTpeM/ieHHe CTYZEeHTa U3/I0KUTh Pa3/TMUHbIe TOUKH
3peHus Ha pacCMaTpUBaemMylo IpobseMy, BbIpa3WTh CBOe OTHOIEHHEe K Hel, MPUMeHUTb
TeopeTHYeCKre 3HaHUS 110 COBPeMEeHHBIM Tpo0b/ieMaM 000TalleHus T0/Ie3HbIX UCKOTIaeMBbIX.

Iloka3aTenu U KPUTepUH OLleHMBAaHUA JK3aMeHa:

— Ha OLIeHKY «OTIU4YHO» (5 6asioB) — 0OyyaroIUiics TTOKa3biBaeT BBHICOKUN YPOBeHb
c()OpMHPOBAHHOCTM  KOMIIeTeHLMH, T.e.  CTY[eHT, TIpe/CTaB/seT BCeCTOPOHHee,
cucTemMaThyeckoe U TyboKoe 3HaHMe yueOHO-TIPOrpaMMHOTO MaTepuasa, yMeHrHe CBOOOIHO
BBITIO/THATG 3a/jaHus, NpelyCMOTPeHHbIe NTPOrpaMMOM, YCBOMBILINM OCHOBHYIO U 3HAKOMBIN C
JIOTIOJTHUTeNIbHOM JIUTepaTypou, peKOMeHJ0BaHHOW mporpammoi. Kak mnpaBumio, orjeHka
"OTIMYHO" BBICTAB/ISIETCS CTyZleHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX ITOHATHMN
JUCLIMIUIMHBL B UX 3HayeHWHW [y TiproOpeTraemoii rpodeccuu, MPOSBUBLIMM TBOpUeCKHe
CrIOCOOHOCTM B TIOHMMAHUM, U3/I0)KEHWH W WCIOb30BaHWM  yueOHO-TIPOrpaMMHOTO
MaTepuasa.;

— Ha OLIEHKYy «Xopoio» (4 6anma) — oOyuaromuiicsi MOKa3bIBaeT CPeHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHL[UM, T.e. CTy[eHT TpeJCTaB/sieT TOJHOe 3HaHHe y4eOHO-
NIPOrpaMMHOr0 MaTepuasa, YCIellHO BBINOIHAKIMA I[peyCMOTPEHHble B IIporpamme
3a/laHus, YCBOMBIIMK OCHOBHYHO JIUTEpaTypy, peKOMeH/0BaHHylH0 B mnporpamme. Kak
MpaBW/IO, OL|EHKA '"XOpOoWIO" BBICTAB/ISETCS CTYJEHTaM, I10Ka3aBLIMM CHUCTeMaTU4YeCKUn
XapakTep 3HaHWUW TIO JAWCLUIUIMHE W CIIOCOOHBIM K MX CaMOCTOSITeJIbHOMY TIOTIOJTHEHHIO U
00OHOB/IEHUIO B XO/Ie AasbHelIel yueOHOM paboThl U TIPOQeCCHOHATBHOM [1eITeTbHOCTH;

— Ha OLEHKY «Yy/IOBIeTBOpUTenbHO» (3 0anma) — oOyuaromuiicsi TIoKa3biBaeT
MIOPOTOBbIM YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHLUM, T.e. CTY/eHT, Npe/CTaB/seT 3HaHUs
OCHOBHOTO yueOHO-TIPOrpaMMHOT0 MaTepuaja B oO0beme, HeOOXOAUMOM jisi Ja/ibHeuie
yueObl W TIpeACcTOsIIeN pabOThI TO CITELMaTbHOCTH, CITPAB/ISIOUIMNACST C BBITIOTHEHUEM
3a/laHuii, TpelyCMOTPEHHBbIX IIPOrPaMMOM, 3HAaKOMbIM C OCHOBHOW JIUTEpaTypoM,
pPeKOMeH/J0BaHHOM nporpaMmoi. Kak npaBuiio, oLieHKa "y/I0B/IeTBOPUTE/IbHO' BbICTABIISIeTCS
CTyJleHTaM, [JONYyCTHUBIIMM I[IOrPellHOCTH B OTBeTe Ha 3K3aMeHe U IIPU BBINOJHEeHUU
9K3aMeHALIMOHHBIX 33/laHWi, HO 00/ajafomuM  HeoOXOAWMBIMH — 3HAaHUSMH  IJIST KX
yCTpaHeHus 10/, PYKOBO/CTBOM IIperofiaBare’isi;

— Ha OLEHKY «HEYJOBJeTBOPUTe/NbHO» (2 0anma) — pe3ynbTar oOyueHUsT He
JOCTUTHYT, OOyuarouiicsi He MOXXeT T0Ka3aTh 3HaHWsS Ha YpPOBHe BOCIPOU3BeEHUs U
o0bsicHeHusi MHGOPMALM, He MO)KeT TIOKa3aTb WHTe/JIeKTya/lbHble HaBBIKM PpelleHus
TIPOCTBIX 33/lay, T.e. Y CTy/leHTa, 0O0Hapy’>KUBArOTCs Mpobesibl B 3HAHUSIX OCHOBHOTO y4yeOHO-
MPOrPaMMHOTO  MaTepHasa, [JOCTUTHYThl TIPUHLUMWA/IbHBIE OIIMOKM B  BBIOJHEHUH
rpe/lyCMOTPEHHBIX NTPOrpaMMOi1 3a/laHUH.

Ha OLIEHKY «HeyZoBieTBopuTenbHO» (1 6amun) — oOyvaroumiicsi He MOJKeT T0Ka3aTh
3HaHUsI Ha YPOBHe BOCTIpOU3Be/leHUs] U O00BsicHeHUsi WHGOpMallM, He MOJKeT TI0Ka3aTh
VIHTeJIJIeKTya/IbHble HaBbIKY PelleHUs MPOCThIX 3a/ay.



8 YueOHO-MeTOAMUECKOE U MH(OPMALHOHHOE 00ecreueHne JUCIUTLTHHBI

a) OcHoBHas /iMTepaTypa:

1. AmoxuH, B.M. OcHOBbI oOoraiieHusi TIO/Ie3HbIX UCKOTIAeMbIX : Y4eOHHK : B 2
tomax / B.M. ABaoxuH. — 4-e u3j., crep. — Mocksa : ['opHasi kaura, [6. r.]. — Tom 2 :
TexHosorvu oboTaIteHus MmoJie3HbIX uckonaembix — 2017. — 312 c¢. — ISBN 978-5-98672-
465-2. —Pexxum poctyna: https://e.lanbook.com/book/111337

2. Kneitn, M.C. TexHomorusi oboramieHus I10/Ie3HbIX HCKOTaeMbIX :@ ydeOHOe
nocobue / M.C. Kneiin, T.E. Baxonnna. — Kemeposo : Ky3['TY umenu T.®. 'opbauesa,
2017. — 193 ¢ — ISBN 978-5-906888-51-8. @ — Pexum pocryna:
https://e.lanbook.com/book/105409

3. OCHOBBI MeTaJ/UTypruueckoro mpou3BoAcTBa : yuebnvk / B.A. burees, K.H. BposuH,
B.M. Kosnokonbles, B.M. Canranuk. — CaskT-ITetepOypr : Jlanb, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Pexxum goctyna: https://e.lanbook.com/book/90165

0) lono/THUTE IbHASA JINTepaTypa:

1. Bensie, C.B. OCHOBBI MeTa/UTypruyeckoro 1 JMTeHHOro MPOM3BO/ICTBA : yueOHoe
nocobue / C.B. benses, U.0. JleymmH. — PoctoB-Ha-[lony : ®ennkc, 2016. — 306 c. —
ISBN 978-5-222-24740-2. — PexxuM gocryma: https://e.lanbook.com/book/102277

2. AbpamoB A.A. ITepepaboTka, oboraiieHre ¥ KOMIJIEKCHOE HCTI0/Ib30BaHKe TBEPIBIX
rosie3HbIX MckoraeMsbix. T.1 Tpotieccer anmapatsl: Yuebnuk. M.: MITY, 2004. — 471 c.

3. AbpamoB A.A. IlepepaboTKa, oborairjeHre 1 KOMITIEKCHOE MCIIO/Ib30BaHUe TBEP/IbIX
nosie3HbIX MckornaeMbix. T.I1 TexHosorusi oboraitjeHusi TI0/e3HbIX WCKOTIaeMbIX: YueOHUK.
M.: MITYY, 2004. - 471 c.

4. AbpamoB A.A. TexHonorus repepaboTKy U oboraiteHus pyz: Yue6. nocob. B 2 kH.
— M.: U3parensctBo MITY, 2005.

5. CripaBouHuK 1o oboramienuto pya. B 3 1. /Tlog pexn. Bormanosa O.C.-2-e u3f,,
niepepab. u gor. — M.: Heapa, 1983.

6. Ilepuognueckue wusganus: "OOGoramienve pyn", "T'opHbii xypHan', "M3Bectus
BBICIIMX yueOHBIX 3aBesieHHi", pedepaTUBHBIN )KypHas "T'opHOe feno".

B) Metopnueckue ykasaHuA:

1. [Herogs E.FO., IlaBakyneBa O.I1. IlepepaboTka TI0/Ie3HBIX HCKOIMAaeMbIX
[DnexkTpoHHBIN pecypc] : npakTUkyM / MI'TY. - Maruautoropck : MI'TY, 2017. - 1 371eKTpoH.
ont. auck (CD-ROM) — Pexum pgoctyma: https:/magtu.informsystema.ru/Marc.html?
locale=ru

r) IIporpammHoe o6ecieueHue u MIHTepHeT-pecypchl:

Haumenosanue 110 Ne morosopa CpOK JIeMCTBUS TULEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo
7Zip cBOOO/THO pacrpocTpaHseMoe | 6eccpouHo

1. WudopmaimoHHass cuctemMa — EauHoe OKHO JiocTyrma K 00pa3oBaTe/lbHbIM

pecypcam. — URL: http://www.window.edu.ru.

2. HanwmonaneHasi MH(OpMalMOHHO-aHaIMTUYeCcKast cucTeMa — Poccuiickuii MHeKC
HayuHoro uurtupoBanus (PUHII). — URL: https:/elibrary.ru/project risc.asp.

3. IlouckoBas cucrema Axagemus Google (Google Scholar). - URL:
https://scholar.google.ru/.
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https://e.lanbook.com/book/111337
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://www.window.edu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/102277
https://e.lanbook.com/book/90165
https://e.lanbook.com/book/105409

9 MaTtepuabHO-TeXHIUECKOe obecrieueHre AUCIUTUTUHBI (MOAYIsT)

MaTepI/IaJ'IBHO-TEXHI/IquKOE obecrnieuenue JUCHUIT/IMHBI BK/IFOUAeT:

Tun v Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauTopumn

JleKLIMOHHAsL Ay TUTOPUS MynbTuMenuiiHble — CpefiCTBa  XpaHeHus,
nepefiaud U TIPeACTaBeHUs]  yueOHOM
“H(opMalu.

JlabopaTopust MeXaHUUECKUX UCC/IeZ0BaHUM

1. JTabopaTopHasi yCTaHOBKA IT[eKOBOM
MPOOWITKY;

2. JTabopaTopHast yCTaHOBKa KOHYCHOM
MpOOMIKK KPYTTHOTO Apo0IeHus;

3. JlabopaTopHasi ycTaHOBKA BaJIKOBOH
MPOOWITKY;

4. JTabopaTopHasi yCTAHOBKa MeXaHHUECKOT0
BCTpSIXHBATe/Is;

5. JlabopaTopHasi yCTaHOBKA I1apOBOi
MeTbHULIbI;

6. JlabopaTopHast ycTaHOBKA MeJTbHULIbI C
Bpalljaroleics 0ChHo;

7. JTabopaTopHast yCTaHOBKA UHEPIUOHHOTO
rpoXo0Ta;

8. CtaHiapTHBIN Habop CUT

ITomeruenue TS
NpoUIaKTUUeCKOTO
yueOHOT0 000pyAOBaHUS

XpaHeHust "
00C/Ty>KUBaHUS

Ixads A1t XpaHeHUsI yue6GHO-
METO/IUUeCKOW  [JOKYMeHTallid, y4eOHOTro
obopyoBaHust u yueOHO-HaTJISIIHBIX
rocobuii.

Ayautopun sl CaMOCTOSITe/IbHON PaboThI:
KOMITBIOTEpPHbIE K/IACChl; UMTa/IbHBIE 3a/Ibl
OUb/IMOTeKU.

IIepcoHasbHBIe KOMIBIOTEPHI C MakeToM MS
Office, BbixozioM B VIHTE€pHET U C JOCTYTIOM B
3J1EKTPOHHYO rH(MOpMalMOHHO-

obpa3oBaTe/ibHYIO CpeJly YHUBepCUTeTa
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