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JIner akTyanuzanun padoyeii mporpamMmbl

Paouast mporpaMMa MEPEecMOTpeHa, obCy kieHa U ofo0peHa it pealu3alui B 2020 - 2021
yueGHOM TOTy Ha 3acefanuu kabenpsl ['€0/10rHy, MapKITeHIepCKOro 1ena u oboraeHHs

[Tporoxon ot 03 %@ r. Ne 1
3as. kadenpolt = WA, Tpunms

PaGouas oporpamMma epecMoTpena, 06CyiK/Iena n oj00pena 1l peaTu3alil B 2021 - 2022
yueGHOM rofy Ha 3acefanuy Kahenpsl [eonoruy, MapKIIeHnepeKoro aea u oborameHus

[poTokon oT _ 200 T No
3aB. xadenpoi U.A. T'pammn

Pa6ouast IporpaMMa [epecMOTpeHa, 00cyx/IeHa i onobpena As peanH3aliy B 2022 - 2023
yueOHOM rofy Ha 3aceaniH kadeapsl ['€0OrHH, MapKILeiiIepeKoro Iena u oborameHns

[TpoToxomor _ 20 1. Ne

3aB. kadenpoi WA, Tpuums

Pabouas IporpaMMa NepecMOTpeHa, 06CyKIeHa 1 0fobpena uis peaTi3alin B 2023 - 2024
y4yeBHOM rojly Ha 3acenaHn kadenpsl [€0NOrnH, MapKIICHIEPCKOTO Jena 1 oboratmeHus

[Tpotokomor __ 20 1. Ne

3aB. Kadenpoi H.A. T'prmnie

Pabouas IporpaMMa MepecMOTpeHa, 06eyxkena i onobpena AN PearH3aluy B 2024 - 2025
yaeGHOM ro/ly Ha 3acenanuy kadenpsl ['€0noruy, MapKIIeiiIepekoro nema u oboramenus

[Tpotoxon oT 20 T N

3as. xadenpoit I/I.A.?pnmu}{

Pafouas mporpamMma IepecMoTpena, 0bcysKena n 0[06peHa Il peaTi3aliy B 2025 - 2026
yuebHOM romy Ha 3acenanuu Kadenpsl [e0JOrHH, MAPKIIEHTIEPCKOTO /ena 1 oboramenns

TIpotokom oT __ 20 1. Noo
3aB. xadenpoi N.A. I'pumus




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LensMu ocBoeHust AUCIUILIMHBI «OboraijeHre T0/Ie3HbIX HCKOTIAeMbIX» SIBJISTIOTCS
pa3BUTHE Yy CTY/IeHTOB JINYHOCTHBIX KauyecTB, a Takke (hopMHpOBaHHe TMpodeCcCHOHATbHBIX
KOMIIeTeHIIMM B cooTBeTcTBUM C Tpeboanusmu ®I'OC BO mno creruansHoctr 21.05.04
I'opHoe geno.

2 MecTo AUCIMILIMHBI (MOAY/IsA) B CTPYKTYype 00pa3oBaTe/IbHOM NMPOrpaMmabIl

HOuctyrmiaa O6oraiieHre 1moJie3HbIX UCKOTIaeMbIX BXOAUT B 06a30BYIO UacTh yueOHOTO
ryiaHa 06pa3oBaTe/IbHOM MPOrPaMMBbl.

I w3ydyeHUss  AMCLUIUIMHBI ~ HeOOXOAWMBbI  3HaHWS  (YMeHUs, BJa/IeHUs),
chopMHUpOBaHHBIE B pe3yJbTaTe U3yUYeHH s JUCLIUTIIMH/ TPaKTHK:

du3uka

Xumus

MartemaTuka

NudopmaTrka

I'eonorus

3HaHMs (yMeHUsi, BlaJieHus1), TIOyYeHHble TIPY U3yUeHWM JaHHOUW AWCIUIUIMHBI OyayT
HE0OXOAUMBI [I7Ist U3yUeHUsT TUCLIUTIIMH/TIPAKTUK:

[TpoekTrpoBaHue 0b6OraTUTEBLHBIX (abpUK

TexHosiorusi Mpou3BOJCTBa paboT

[ToaroToBKa K c/iaue W cjjaua rocy/1JapCTBEHHOTO K3aMeHa

[MToAroToBKa K 3aluTe W 3allyTa BBIMTYCKHON KBaTH(HUKALIMOHHON PabOTHI

[Tpou3sBo/|CTBeHHAs - TIPeAAUIIIOMHAsT TIPaKTHKa

dsioTalMOHHBIN MeTOA, 0OoTaleHUs

I'paBUTALIMOHHBIN MeTo/, 0OoraleHus

3 KomnereHuu odyuarierocs, GopMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AVCLUIUVIMHBI (MO/y/151) M T/IAaHUPYyeMble pe3y/IbTaThbl 00yYeHust

B pe3ynbraTe OCBOeHWS ~ JUCIMIUIMHBI  (Momyssi)  «OOoraiieHue — I0JIe3HBIX
HCKOTIaeMbIX» 00yYaroIUiics Jo/DKeH 00/1a/1aTh C/IeAYIOMIMMA KOMITETeHL[USIMMU:

CTpyKTypHBII [TnaHupyeMble pe3ysibTaTbl 00yueHUs
3/1eMeHT
KOMITeTeHLIUU

[1CK-6.4 crioco6HOCTBIO pa3pabaThiBaTh U Peasr30BhIBaTh POEKThI IPOM3BO/ICTBA TIPH
riepepabOTKe MUHepa/IbHOT'O U TEXHOT@HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOUM MeTO/I0/I0TUr
NIPOEKTHPOBAHHUS, PACCUMTBIBATH NTPOM3BOAUTE/ILHOCTD U ONPe/esiATh NapaMeTpbl
o6opyJoBaHusi oboratuTebHbIX (pabprK, HopMUPOBAThH TeHepasbHbIN 1aH U KOMITIOHOBOYHbIE
peltieHust 000raTUTebHBIX (habpUK

3Hatb BCe 3TaIlbl TPOU3BO/ICTBA IPHY TlepepaboTKe MUHEepPaTbHOTO U TEXHOT@HHOTO
CbIPbsl HA OCHOBE COBPEMEHHOW MeTO/,0/I0TY IIPOeKTUPOBaHUs

YMmeTb dHA/IM3UPOBATH BCE 3TAIlbl IIPOU3BOACTBA IMPU Hepepa60TKe MHWHEPaJIbBHOT'O
M TeEXHOI'€HHOTI'O ChIPbs HA OCHOBE COBPEMGHHOFI METO/J0/I0rNr
TMMPOEKTUPOBAHUA

BnazeTsb TpoL{eccaMy TIPOU3BO/ICTBA NP TlepepaboTke MUHepanbHOTO U
TEXHOT€HHOTO ChIPbSi HA OCHOBE COBPEMEHHOW MeTO/[0/IOTUU
MIPOEKTUPOBAHUS

[ICK-6.5 roTOBHOCTBIO MPUMEHSITh COBPeMeHHbIe MH(POPMaI[MOHHbIe TeXHOIOTHH,
AaBTOMaTU3WPOBAHHBIE CUCTEMbBI TTPOEKTUPOBAHKST 000TaTUTE/TLHBIX TIPOU3BO/ICTB




3HaTh TIPUHLIUTIBI U METO/IbI CO3/IaHusI COBPeMEeHHBIX MH(POPMAaI[MOHHBIX
TeXHOJIOTWI B TIPAKTUUYeCKOH /1esiTe/IbHOCTH 000TaTUTeTbHBIX TTPOM3BO/ICTB

YmeThb TIPUMEHSITb TIPUHLIUIBI ¥ METO/bI CO3/IaHMsI COBPEMEHHBIX MH(MOPMAaI[MOH-
HBIX TeXHOJIOTHH B MPAKTUUECKOU JIesITe/TbHOCTA 000TaTUTEeTbHBIX TIPOU3-
BO/ICTB

Bnagets TIPUHLMIIaMUA Y MEeTOZ,aMU CO3ZjaHUsl COBPeMeHHbIX WH(OPMaI[MOHHBIX

TeXHOJIOTUH B HP&KTHHECKOﬁ AedATe/IbHOCTH 000raTUTe/IbHBIX MMpon3BOACTB

[TK-4 roTOBHOCTBIO OCYILIeCTB/ISITh TEXHUUECKOe DYKOBO/ICTBO TOPHBIMH U B3DbIBHBIMU
paboTamu IpH KCIUTyaTal[MOHHOW pa3Be/iKe, 00bIUe TBepPABIX M0JIe3HBIX NCKOTIAeMbIX,
CTPOUTEJILCTBE U IKCIUTyaTal[|iM M0/I3eMHBIX 00beKTOB, HETIOCPeICTBEHHO YTIPaBJIsTh

TIpOIiecCaMU Ha TIPOM3BO/ICTBEHHBIX 00bEKTaX, B TOM UHCJ/Ie B YCIOBUSIX Upe3BbIUaliHbIX

CUTYaLUM

3HaTh OCHOBHBIEe TIOHSITHSI METO/IOB, CITOCOOOB ¥ CPe/ICTB IOJTyUeHUsI ChIPhS U
KOH-1IEHTPATOB TIPY TIepepabO0TKH T0/Ie3HBIX UCKOTTaeMbIX

YMeThb BBIOMpPATh TEXHOJIOTHIO TTPOM3BO/CTBA paboT 10 000Tall[eHUIO TI0/Ie3HBIX
HCKOITaeMbIX, IPUMEHSTh CITIOCOOBI U CPeZICTBA /IS TIOTyYeHUsT
KOH/IML[MOHHBIX KOHL[EHTPATOB

Brnazetsb CIIOCOOHOCTHIO BBIOMPATh M PAaCCUMTHIBATh OCHOBHBIE TEXHOJIOTMUECKHEe

na-pameTpbl 3PeKTUBHOTO U IKOJOTHUECKH 6€30MacHOr0 MPOU3BOICTBA
paboT 1o nepepaboTKe W 0OOraIeHHI0 MUHEPATILHOTO ChIPhbSl HA OCHOBE
3HAHWW TTPUHIUIIOB (IOTALIMOHHOTO MPOEKTUPOBAHMS TEXHO/IOTHUECKUX
cxeM 000raTUTeTbHOTO TTPOM3BO/ICTBA M BBIOOpPA OCHOBHOTO U
BCIIOMOTaTe/IbHOr0 000TaTUTE/TLHOTO 000pY/J0BaHHUS

[TK-5 roToBHOCTBIO IEMOHCTPHUPOBATh HABBIKA Pa3pabOTKH MJIAHOB MEPOTIPUATHIA TI0
CHIWKEHHIO TeXHOTeHHOM Harpy3Ky IIPOU3BO/CTBA HA OKPY KakoLLyH0 Cpefly IpH
9KCIUTyaTallMOHHOU pa3Befike, N0ObIUe 1 mepepaboTKe TBeP/bIX TOIe3HBIX NCKOTIAaeMbIX, a
TaK’Ke IPU CTPOUTE/bCTBE U SKCIUTyaTaljuy M0/i3eMHbIX 00bEKTOB

3HaTL

HayyHble MeTO/bl U MEePOTIPHUSITHS 110 CHM)KEHUIO TeXHOTeHHOM Harpy3Ku
Ha OKPY’KaroIL[yI0 Cpe/ly TIpY 3KCIUTyaTaljMOHHOW pa3Befike, 100bIUe 1
riepepaboTKe TBeP/bIX M0JIe3HBIX UCKOTIaeMbIX

YMmeTb

MIPUMEHSITh Hay4YHbIe MEeTO/[bl 1 MEPOTIPUSTHS IO CHYDKEHHIO TeXHOTeHHON
Harpy3kH Ha OKpY’Karolllyto Cpe/ly TMpH KCILTyaTalMOHHOM pa3Beike,
n06bI-ue 1 nepepaboTKe TBep/bIX T0/Ie3HBIX NCKOTMaeMbIX

Bagets

HaBbIKAMHU TIPUMeHeHHs] HayYHbIX MeTO/I0B U MePOTIPUSITUI TI0 CHUYKEHUIO
TeXHOTeHHOM Harpy3Ky Ha OKPY>KaroIIyI0 Cpely TIpY 3KCIUTyaTaruOHHON
pasBejike, I00ObIUe U riepepaboTKe TBEP/bIX MMOJIe3HBIX UCKOTIaeMbIX

[TIK-12 roToBHOCTBIO OMNE€PaTUBHO YCTPaHATh HapyLleHUs POM3BOCTBEHHBIX ITPOL|eCCOB, BECTU
TIepBUYHBIN yUeT BBITIOJHSeMbIX paboT, aHa/IM3UPOBaTh OMepaTUBHbIE U TEKYIIUe MoKa3aTe/u
TIPOU3BO/ICTBA, 00OCHOBBIBATH MPEJIOKEHHS 110 COBEPILIEHCTBOBAHUIO OPTraHU3aLuH

TIPOU3BO/ICTBA

3HaTb OCHOBHbIE TeH/IeHLIMU Pa3BUTHS MPOM3BO/ICTBEHHBIX TIPOL{ECCOB,
TIOKa3aTesy IPOU3BO/CTBA

YMeTb TIPUMEHSITh U3yUeHHbIe TeHEHIMY pPa3BUTHsI IPOMU3BO/ICTBEHHBIX POLIec-

COB, ITOKa3aTeJ/iri IpOrU3BOACTBA B HpOCl)ECCHOHaJIBHDﬁ AedaTeJIbHOCTH




Bnagnets

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

TBEPAbIX IMOJIE3HBIX NCKOIMdeMbIX

OIIK-9 BnageHneM MeTo/laMU aHa/In3a, 3HaHWeM 3aKOHOMEpPHOCTe! TOBe/IeHUs U YTIpaB/IeHHUs
CBOWCTBaMU OPHBIX TIOPOJ, ¥ COCTOSIHMEM MaCCHBa B TpoLjeccax Jo0bIuM U TiepepaboTKu
TBeP/BbIX T0JIe3HBIX NCKOIAaeMbIX, a TAKXKe MPU CTPOUTE/IbCTBE U SKCIUTyaTaly M0/|3eMHbIX

COOpPY’KeHUM

3Hatb MeTO/Ibl aHa/I3a, 3aKOHOMEPHOCTH TI0Be/IeHUsI U YIIpaBJ/IeHUsl CBOMCTBAMU
TOPHBIX MOPOJ, U COCTOSIHMEM MacCHBa B Mpolieccax A00bruu 1
repepabOTKU TBEP/BIX M0JIE3HBIX UCKOTIAEMBIX.

YmeTb BbIOMPATh METO/IbI aHa/IM3a, 3aKOHOMEPHOCTH TTOBE/IEHUS U yTIPaB/IeHUS
CBOMCTBAMM FOPHBIX TIOPO/] ¥ COCTOSIHMEM MaCCHBa B TIPOI[eCCcax AOObIUM U
repepabOTKU TBEP/BIX M0JIe3HBIX UCKOTIAEMBIX.

Bnagets CIIOCOOHOCTBIO BBIOMpATh METO/Ibl aHa/IM3a, 3aKOHOMEPHOCTH TIOBEJIeHUsT U

ympaBJ/ieHUs1 CBOWCTBaMH TOPHBIX ITOPOJ, U COCTOSIHMEM MacCUBa B
nporieccax Jo0bIYM 1 riepepab0TKH TBEP/bIX TOJIe3HBIX UCKOTIAeMBbIX.




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO1mast Tpy0eMKOCTh AMCLMITIMHBI COCTaB/sieT 3 3aueTHbIX efuHUL 108 akaj. yacoB, B TOM

qucsie:

— KOHTaKTHasi pabora — 58,1 akaji. uacos:
— ayJudTOopHas — 54 akaj. 4acos;
— BHeayMuTOpHasa — 4,1 akaji. 4yacoB

— caMmocTosiTesTbHas paboTa — 14,2 akaji. 4acos;

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

dopma arrecTanuu - 3K3aMeH

AypuTopHas 8«
.. | omraxthas paGora E é dopMa TeKyILero
3 (B akaj. uvacax) g = Bupn KOHTPOJIS
Paspien/ ema ¢ S G| camocrosTenbHol YCIIEBaEMOCTU U Koz
JTUCLIMTUTAHBI S Ew 6 . | komnereHuyH
O g5 paboThl TIPOMEXXYTOUHOMN
nab. |mpakr. | 8 aTTecTa
Jlek. s ® 1R15151
3aH. 3aH. |Q &
1. 1. Begenue
N3yuenne
1.1 1.1. CogepyxaHue OCHOBHOM 1 [ICK-6.4
o, e, om0 | g 55, T
oborarenus pn 1 1 /IATEPATYPBI O 61(3)Ta Nel P4 4, TIKS, TIK-
= P JUC-LIUIIIMHE, - 12, TIK-19,
WCTIOMb30BaHUM  Pa3/IMYHbIX KOHCIIEKTa OIK-9
T0JIe3HBIX MCKOTIAeMbIX o
N3yuenne
OCHOBHOM U I[ICK-6.4,
1.2 1.2, Knaccudukanus JIOTIOJTHUTE/TbHOU KOHTDO/HAS Da- TICK-6.5, TIK-
TpOLIeCCOB A1 OOOTalleHHst 1 JITepaTypel 110 P P 4, TIK-5, IIK-
6ota Nol
0JIe3HBIX HMCKOMae-MbIX JIUC-LIUTI/THHE, B 12, TIK-19,
KOHCIEKTa OIIK-9
JIEKLIUH.
N3yuenue
1.3 1.3. Onepauum, LUKIBI, OCHZBHOI.;IH MICK-6.4
;;EEI?ILHBHOCTI/I n c? Lgilégz AOTOMHUTEIBHOM | o ag ng [[TCKE6.5, TIK-
oBorameHys porg " 5 1 JIUTepaTypkl IO 612)Ta Nol p 4, TIK-5, TIK-
Hl JUC-LIUIIINHE, - 12, TIK-19,
KOMILTIEKCHOCTH KOHCITeKTa OIIK-9
WICTIO/Tb30BaHUsI ChIPhS fleKLiA
N3yuenue
14~ L4. Tlpopyktel  u OCH?)]BHOI‘/'IH I1CK-6.4.
roKasarem - oboraujexus. JIOTIOJTHUTETbHOU [ICK-6.5, TIK-
MarepHuanbHbId  GamaHC  TI0 KonTponbHas pa-
TBEPJOMy, MeTasly, BOJe B 1 /IATEPATYPBI O 6ora Nel 4, [IK-5, TIK-
’ ’ JUC-LIUTI/TUHE, B 12, TIK-19,
TEeXHOIOTUUECKUX cxemax KOHCIIEKTa OIIK-9
oboratieHust pyn Sy
N3yuenne
i;)SHquifB'EHHBE(OHHTHe ° OCHOBHOM U I[ICK-6.4,
XapaKTepPUCTHKaX AAOTIONHAT/ILHOM KontposbHas pa- TICK-6.5, IIK-
P P 1 JIUTepaTypkl 110 P P 4, TIK-5, IIK-
BellleCTBEHHOr'0 coCTaBa AC-LITHe 6ota Nol 12 TIK-19
MUHEPaJbHOTO  ChIpbsi U AKO:CHEKT& ’ 6HK-9 ’
MIPOJYKTOB 00OTaIeHust feii
Wroro no pasgeny 5
2. 2. I'panynomeTrpuyeckuit

COCTaB




N3yuenue

21 2.1. OCHOBHOM U [1CK-6.4,
I'panynomeTpuueckuii JIOTIOJTHUTETbHOU [ICK-6.5, TIK-
KoHntposbHas pa-
COCTaB pyJ, U IIPOJAYKTOB JIATepaTyphl 110 60Ta Ne 2 4, TIK-5, IIK-
oborailjeHusi, Me-TO[[bl €ro JUC-LIUILIVHE, 12, TIK-19,
onpeeneHust KOHCIIeKTa OIIK-9
JIEKLIUH.
N3yuenne
2.2 2.2. CuTOBBIi aHaIM3. OCHOBHOMH TCK-6.4,
Ikana KaccubUKaLy, AOTONHITENBHOM | 1 s onpHas pa- TCK-6.5, TIK-
MOZY b 1IKAJIBI > /IATEPATYPBI 10 6ota Ne 2 4, IIK-5, TIK-
KiaccHpUKALIT JUC-LIUIIIMHE, 12, TIK-19,
KOHCITeKTa OIIK-9
JIEKITHA.
N3yuenne
2.3 2.3. Obpabotka OCHOBHOH 1 TICK-6.4,
pe3y/IbTaToB JIOTIOJTHUTETbHOU [ICK-6.5, TIK-
KonTtponbHas pa-
rpaHy/JIOMeTPHYeCcKOoro JIUTepaTypkl 10 6oTa Ne 2 4, TIK-5, IIK-
aHanM3a M TI0-CTpOeHue JUC-LIUTI/TUHE, 12, TIK-19,
XapaKTepUCTUK KPYITHOCTU KOHCIIeKTa OIIK-9
JIEKLIUH.
Wroro no pasgeny
3. 3. [ToproroBuTensHbIE
T1pOLIeCChI
5 N3yuenne
OCHOBHOU U I[ICK-6.4,
31 31 Tpoxouesse. JIOTIOJ/THUTE/IBHOM 3ammra . [1CK-6.5, IIK-
HasaueHne nporiecca 3/611 JIUTEpaTyphI 110 nabopatopHoii | 4, TIK-5, TIK-
JUC-LIUTI/TUHE, paboThI 12, TIK-19,
KOHCITeKTa OIIK-9
JIEKLTHIA.
N3yuenue
OCHOBHOM U TICK-6.4,
3.2 3.2. OddekTUBHOCTL JIOTIOJTHUTETbHOU TICK-6.5, TIK-
IPOXOUeHus], K1acCU(pUKaLus JIUTEPATYPEI I10 4, TIK-5, IIK-
Y KOHCTPYKLIUU I'POXOTOB JUC-LIMIITUHE, 12, TIK-19,
KOHCITeKTa OIIK-9
JIEKLIUH.
N3yuenue
OCHOBHOM 1 TICK-6.4,
3.3 3.3. Ipobnenue. JIOTIOJTHUTETbHOU 3amura [ICK-6.5, TIK-
Ha3nauenue npobseHus, 3 JIUTEpaTypkl 10 nabopatopHoii | 4, TIK-5, TIK-
cTerieHb pobJieHusT JUC-LIUITINHE, paboThI 12, TIK-19,
KOHCIIeKTa OIIK-9
JIEKIUH.
W3yuenne
3.4 3.4. Knaccudpukanus u OCHOBHOM M I1CK-6.4,
KOHCTPYKLUHA [JPOOUIIOK ISt AOTIOTHATENILHOM KonTponbHas pa- |[ICK-6.5, TIK-
KpYTIHOTO, cpefiHero u /IATEPATYPBI 10 6ota Ne 3 4, TIK-12, TIK-
MEeJIKOTO /IpOb/IeHus AHC-L{HTLTHHE, 19, OIIK-9
KOHCIIeKTa
JIEKLTHIA.
3.5 3.5. KpynHocts, g0 N3yuenne KontposnbHas pa- |[ICK-6.4, T1K-
KOTOpOM Heo0X0 MO OCHOBHOM U 6ora Ne 3 4, TIK-5, TIK-
IpobuTh chipbe Tepes 060- JIOTIONTHUTEEHON 12, TIK-19,
rameHuem. Cxemsl JIATepaTypsl 110 OIIK-9

npobJsieHust

JIAC-TIUTITHHE,
KOHCITeKTa
JIEKITUA.




N3yuenue

OCHOBHOM U TICK-6.4, TIK-
3.6 3.6. M3menbuenue. JIOTIOJTHUTETbHOU 3amura 4, TIK-5, IIK-
3aKOHOMEpHOCTH  Tpoliecca 1 3 JIUTepaTyphl 10 JabopaTopHOi 12, TIK-19,
HU3MeIbUeHUs JUC-LIUILIVHE, paboThI OIIK-9, TICK-
KOHCIIeKTa 6.5
JIEKLIUH.
N3yuenne
OCHOBHOH M MICK-6.4. TTIK-
3.7 3.7. Knaccudukanus OTIO/THUTeTbHOM ’
Pa3sMO/ILHOTIO oGopy?omr?m. 1 AJ'[I/ITepaTprI 1o Konrporeras | 4, ITK-5, TIK-
CxeMmbl HU3MeJlbue-Husl JUC-LIUIT/IMHE patora Ne 3 12, TTK-19,
’ OIIK-9
KOHCITeKTa
JIEKITHA.
3.8 3.8. TI'mppasnuueckas N3yuenne
K1accu(uKaluus U ee pojb B OCHOBHOH U I1CK-6.4,
TeXHOJJIOTHUUEeCKUX cxemax JIOTIOJTHUTE/TbHOU KoHTpo/bHas TICK-6.5, IIK-
¢abpuK. 3aKOHOMEPHOCTH 1 JIUTepaTypkl 10 4, TIK-5, IIK-
pabota Ne 3
CcBOOOJHOTO YW CTECHEHHOIO JUC-LIUTI/TUHE, 12, TIK-19,
najieHndss yactull. OCHOBHbIE KOHCIIeKTa OIIK-9
TIPUHLIMITBLI KIacC(UKAN JIEKLIUH.
N3yuenue
OCHOBHOM U I[ICK-6.4,
3.9 3.9. Koncrpyxipu JIOTIOJTHUTETbHOU [ICK-6.5, TIK-
MeXxaHUUecKux KontponbHas
1 JIATepaTyphl 110 4, TIK-5, IIK-
KIaccu(UKaTopoB, 06/1acThb pabota Ne 3
WX TIpH-MeHeHHA JUC-LIUITIVHe, 12, TIK-19,
KOHCITeKTa OIIK-9
JIEKLIUH.
N3yuenne
OCHOBHOH M ICK-6.4
1 .10. Konct Ui u MOJTHUTEBHOU 4
ipI/(I)Hu?/IHO o pzlé]f}llCTBHH 1 AJ('[)H:(;IPBTYT)];I n(()) Konrposbras | [TCK-6.5, TTK-
TU/POLVK/IOHOB JUC-LIUIT/IMHE patora Ne 3 4, TIK-12, TIK-
’ 19, OIIK-9
KOHCITeKTa
JIEKITUA.
Wroro no pasgeny 10 | 9/6M1
4. 4. OCHOBHBIE TIPOLIECCHI
4.1 4.1. TI'paBUTalUOHHOE N3yuenue
oboraijeHue M0/Ie3HBIX OCHOBHOU U I[ICK-6.4,
HCKOIaeMBbIX. JIOTIOJTHUTETbHOU 3amura [ICK-6.5, TIK-
Teopetnueckue OCHOBBI. 1 3 JIATepaTypsl 110 nabopatopHo#i | 4, TIK-5, TIK-
CkopocTb TrajieHus, JUCLIUIUIMHE, paboThbI 12, TIK-19,
K03 uLieHT KOHCITeKTa OITK-9
paBHOMNAaJaeMOCTH JIEKLIMH.
4.2 4.2, Iporeccel
IpaBUTALMOHHOIO N3yuenue
oborareHust: IIPOMBIBKA, OCHOBHOM 1 TICK-6.4,
oTcajKa, KOHL|eHTpalusi Ha JIOTIO/THUTE/ILHOM [ICK-6.5, TIK-
cromax, oboraimieHve — Ha 1 JIUTEpPaTypEI 10 Konrporbras 4, TIK-5, IIK-
pabota Ne 4
[IIF03aX U ’Kejmobax, BHUHTO- IUCLUIIMHE, 12, TIK-19,
BBIX ceraparopax, KOHCIIeKTa OIIK-9
oboraijeHre B TSDKeJbIX JIEKLIUH.
CyCHeH3UsxX
4.3 4.3. Cy1IHOCTb 1 N3yuenue KonTponbHas [1CK-6.4,
TPOL{eCCOB, KOHCTPYKTHUBHbIE OCHOBHOM U pabota Ne 4 [ICK-6.5, TIK-
A TeXHOJIOTMYecKue Tapa- JIOTIOJTHUTETEHOU 4, TIK-5, IIK-
MeTpbI armaparoB U MallllH, JIUTepaTyphl 10 12, TIK-19,
MPaKTUKa UX MPUMeHEeHUs JUCLIUIUIAHE, OIIK-9
KOHCIIeKTa

JIEKLIUH.




4.4 4.4. MaruuTtHoe

N3yuenue

oboramieHve. TeopeTnueckue OCHOBHOH 1 TICK-6.4, TIK-
= ’ P JIOTIOJTHUTETbHOU 3aiyra 4, TIK-5, TK-
OCHOBBI. MaruutHsle .
cBOlCTBA MUHEDA/IOB JIUTepaTyphl 10 JabopaTopHOi 12, TIK-19,
P ’ JUCLIUTUIVHE, paboThI OIlIK-9, TICK-
MarHuTHbIe T0JIst
KOHCIIeKTa 6.5
ceraparopoB o
JIEKLIUH.
N3yuenne
f/ffrHtiﬁo?c? Opyi%]:)arlzuee}li? OCHOBHOH 1 TCK-6.4,
cenaparop /s cpmiio u AOTOMHHUTENLHOR | -y ey g | [TCK-6.5, TTK-
cna6gMar13{HTiblx ; Cyxue JIATEPATYDBI 110 a60IT)a No4 | % K-S, TIK-
u MOKDEL Ef[yg;msz JUCLUTIIMHE, p - 12, TIK-19,
OKpbIe a € KOHCITeKTa OIIK-9
cerapa-Topbl o
JIEKLIWH.
N3yuenne
4.6 4.6. DiekTpuyeckoe OCHOBHOU U TICK-6.4,
oborareHue. dusuyeckue JIOTIO/THUTEeBHOM [1CK-6.5, TIK-
KontposnbHas
OCHOBBI  TpoLjecca,  TMoOJA- JIUTepaTypkl 10 4, TIK-5, IIK-
pabota Ne 4
rOTOBKa Marepuasa K IUCLUTIAHE, 12, TIK-19,
9/1eKTPUUECKON cerapariiu KOHCIIeKTa OIIK-9
JIEKLIUH.
N3yuenue
4.7 4.7. Knaccudpukanus OCHOBHOU U I[ICK-6.4,
3/IEKTPUYECKUX CerapaTropos, JIOTIOJTHUTETbHOU [ICK-6.5, TIK-
KontponbHas
Ux KOHCTPYKTHBHbIE u JIATepaTyphl 110 4, TIK-5, IIK-
pabota Ne 4
TeXHOJI0Orn4eCKue JUCLYIUIVMHE, 12, TIK-19,
rapameTpbl KOHCIIeKTa OIIK-9
JIEKLIUH.
N3yuenne
OCHOBHOM 1 [1ICK-6.4,
4.8 4.8. CrnienipanbHbIE JIOTIOJTHUTETbHOU [ICK-6.5, TIK-
KontponbHas
MeTO/bl MOATOTOBKU u JIUTepaTypkl 10 a6ora Ne 4 4, TIK-5, IIK-
oborarieHus: pya JVICLIUTUIVHE, P B 12, TIK-19,
KOHCITeKTa OIIK-9
JIEKITUA.
49 49. Pypopa3bopka: N3yueHue
oboramjeHde IO TpPEHMIO, OCHOBHOH 1 TICK-6.4,
¢opme, uBery, doTorpa- JIOTIOJIHUTEJILHOM KoHTpo/bHas [ICK-6.5, TIK-
BUTALUSA; fo[%:4%13 pyz4, JIUTepaTypkl 10 a6ora Ne 4 4, TIK-5, IIK-
usbuparenbHoe  apobiieHue, IUCLUIIAHE, p B 12, TIK-19,
v3Me/lbyeHue, XUMU-YecKoe KOHCIIeKTa OIIK-9
oboraijeHue JIEKLIUH.
N3yuenue
410 4.10. droTanUoHHOEe OCHOBHOM M~ TCK-6.4,
IIOTIOJIHUTEJIbHOM 3amura [ICK-6.5, TIK-
oborarenue. TeopeTnueckue .
JIATepaTyphl 110 nabopatopHoii | 4, TIK-5, TIK-
OCHOBBI. Kunetuka
broTarm JUCLIUTUIVHE, paboThI 12, TIK-19,
KOHCITeKTa OIIK-9
JIEKLIUH.
N3yuenne
OCHOBHOM U TICK-6.4,
4.11 4.11. dnoTalOHHbIe OO MHATe MHHOM TICK-6.5, TTK-
peareHThl, ux KonTtponbHas
JITepaTypkl 10 4, TIK-5, IIK-
K/accuuKalys, Ha3HaueHHe pabora Ne 4
U Me-XaHU3M [IeHCTBUS AUCLHILIMHE, 12, TK-19,
A KOHCITeKTa OIIK-9
JIEKITUA.
412 4.12. dnoTanoHHBIE N3yuenne KontponbHas T1CK-6.4,
MalllVHEI, Ux OCHOBHOU U pabota Ne 4 TICK-6.5, IIK-
K/1accruuKarys, JIOTIOJTHUTETbHOU 4, TIK-5, TIK-
KOHCTPYKLIUS JIATepaTyphl 10 12, TIK-19,
JUCLIUTIMHE, OIIK-9
KOHCIIeKTa

JIEKLIUH.




4.13 4.13. [IpakTuka N3yuenue
MpUMeHEeHHsI MallvH OCHOBHOU U I[ICK-6.4,
Pa3/IMyHbIX TUIIOB JIOTIOJTHUTETbHOU [ICK-6.5, TIK-
KontponbHas
(MexaHuUecKue, 0,8 | nuTepaTypsl O 4, TIK-5, TIK-
pabota Ne 4
MHeBMOMeXaHuueCKue, JUCLYIUIVHE, 12, TIK-19,
KOJIOHHbIe U 7ip.). Cxembl U KOHCIIeKTa OIIK-9
pexXuMbl (oTaluu JIEKLIUH.
Wroro no pasgeny 12 9 5,8
5. 5. O6e3BOXXUBaHUE u
onpobosaHue
I/IayvquHe OCHOB- TICK-6.4,
5.1 5.1. O6e3BoXKuBaHUE. HOH U JIOTI0JIHU-
o N [ICK-6.5, TIK-
HasnaueHnue orneparui TesibHOM uTepa- | KoHTposibHas pa-

1 4, TIK-5, I1K-
00e3BOKMBAHMS u ux TYPBbI [0 AUCLIUII- 6ora Ne 5 12 TIK-19
KaccuuKaLus /IHe, KOHCIIeKTa OIIK-9

5 JIEKLIUH.
5.2 5.2. OnpoboBaHue u If{?l;lqliHHoen(());I:{?/IB-_ TICK-6.4,
o o P o TICK-6.5, TTK-
KOHTPOJIb Ha TesibHOM yuTepa- | KoHnTposbHas pa-

1 4, TIK-5, IIK-
oboraTutenbHBIX  (pabpuKax. TYpPbI TI0 IUCLIUTI- 6ora Ne 5 12 TIK-19
Turbl ¥ Ha3HaueHWe Mpo6 /HHe, KOHCTIeKTa OTIK-9

JIEKLIUH.
Wroro no pasgeny 2
6. 6. OO6mue cBemeruss 06
000raTUTebHO-TEXHOIOTHYeCKOH
cucreme
N3yuenue
6.1 6.1. TexHOMOTHUECKHE OCHOBHOM M TICK-6.4,
CXeMBI: KaueCTBeHHbIe AOTIOMHUTENEHOH | g o g pa- [LCKS6:5, TIK-
’ ’ 1 0,7 | ymTepatypsl IO P P 4, TIK-5, I1K-
BOJIHO-III/ITAMOBEIE M CXe-Mbl 6ota Ne 6
eIM ANHAPATOR JUC-LIUITINHE, 12, TIK-19,
H anmapa KOHCITeKTa OIIK-9
JIEKLIMH.
6.2 6.2. Ynpasnenue N3yuenne
KauecTBOM 10J/Ie3HBIX OCHOBHOU U I[ICK-6.4,
HCKOIIaeMbIX IpH 1504 JIOTIO/THUTE/TBHOM KOHTDOLHAS. Da- [1CK-6.5, IIK-
nobbIue, ycpenHeHue| 5 1 0,7 | nuTepaTypbl IO P P 4, TIK-5, IIK-
6ora Ne 6
MUHepabHOro ChIpbs B JUC-LIUIIIMHE, 12, TIK-19,
TOPDHOM Ilexe M Ha 000- KOHCITeKTa OITK-9
raturesibHOM (habprike JIeKLIUH.
N3yuenue
6.3 6.3. TexHoJsorus OCHOBHOM U TICK-6.4,
oboraijeHusi py[ UEpHbIX, JIOTIOJIHUTEJILHOM KOHTpOMbHAs pa- [ICK-6.5, TIK-
LIBeTHRIX U peJKUX MeTaj- 1 1 JIUTEPATYPEI 110 4, TIK-5, IIK-
6ora Ne 6
sioB. TpeboBaHHUST K KaueCTBY JUC-LIUIIINHE, 12, TIK-19,
KOHL[€HTPaTOB U ChIPbS. KOHCITeKTa OIIK-9
JIEKLIUH.
Wroro no pasgeny 3 2,4
Wtoro 3a cemectp 36 | 18/61 14,2 3K3aMeH
ICK-6.4,TICK
-6.5,ITK-4,ITK-
Wtoro no gucuuruivHe 36 | 18/61 14,2 3K3aMeH 5.ITK-12,TTK-

19,0I1K-9




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

B mpotiecce mipernofiaBaHus AUCLUTIIMHBI ««OOoraieHre IMoe3HbIX HCKOTIaeMbIX»»
TIPUMEHSTFOTCSI pa3/IMuHble BU/bI 00pa30BaTeIbHbIX TeXHOJIOTHH.

JIEKITMOHHBIM MaTepuai 3aKpervisieTcss B Xoje J1abopaTOpHbIX paboT, Ha KOTOPBIX
BBLITIOJTHSIFOTCSL TPYIINIOBble WM WHAUWBUAYyalbHble 3alaHds 0 TpoljeHHON Teme. I[lpu
TIPOBE/IEHUH J1ab0PATOPHBIX 3aHATUN WCIIOB3YeTCS METOJ, KOHTEKCTHOTO 00yueHMsl, KOTOPbIH
M03BOJIsIeT YCBOUThH MaTepuas IMyTeM BbISIBJIEHUS] CBs3eill MeX/Ay KOHKDeTHbIM 3HAaHUEM U €ro
TpUMeHeHHEeM.

[Tepemaua HEOOXOJUMBIX TEOPETHUECKHWX 3HAaHWKA U (OPMUPOBaHHWE OCHOBHBIX
Tipe/iCTaB/eHU 10 KYpCY MPOUCXO/UT C UCTIOb30BaHUEM MYJIbTUMEAUMHOTO 000Dy JOBaHMUS.

1. TpaguioHHbIe OOpa3oBaTe/bHbIE TEXHOJIOTUH OPUEHTHPYIOTCS Ha OpraHW3aliyio
oOpa3oBaTe/bHOrO  TIpoliecca, TMpeAIoJararwllyl0 TMpSIMyl0 TPaHUIALUIO 3HAaHUM  OT
Tipero/iaBaTesisi K CTy/IeHTY (IIPeUMYII[eCTBEHHO Ha OCHOBe OOBSICHUTETbHO-WUTFOCTPATUBHBIX
METOZIOB 00yueHus1). YueOHasi /1esITe/TIbHOCTh CTYZIeHTa HOCUT B TaKMX YCJIOBHSIX, KaK TPaBUIIO,
pernpoiyKTUBHBIN XapakKTep.

@®opmbl yueOHBIX 3aHATUNM C UCTIOb30BaHUEM TPAJUI[MOHHBIX TeXHOJIOTHH:

WNudopmMalvoHHass J/ieKuyss —  TOC/AeoBaTe/lbHOE  UW3/I0)KeHWe  MaTepuana B
JUCIIUTVIMHADHON JIOTMKe, OCYIIeCTB/sieMOe TPeUMYIeCTBeHHO BepOalbHBIMU CpeJCTBaMHU
(MoHoJIOT TIperiofiaBaTesisi).

CemuHap — Oecema TmiperofaBatesii W CTYAEHTOB, OOCyX/eHWe  3apaHee
TO/JITOTOB/IEHHBIX COOOIeHWI TI0 Ka)K[OMy BOIMpPOCY TUIaHA 3aHSITHS C €QWHBIM [Jii BCEX
TepeyHeM peKoMeH/1yeMol 00s13aTe/IbHOM | IOTIOTHATE/TLHOM JIUTEPATyPhI.

[TpakTUUeckoe 3aHsATHE, TIOCBSILIEHHOE OCBOEHUI0 KOHKDETHBIX YMEHHM M HaBLIKOB 0
TIpe/l/IO)KeHHOMY a/IrOPUTMY.

2. TexHosorun mipobemMHOro o0yueHUst — opraHu3alys 00pa3oBaTeIHLHOTO IMPOLecca,
KOTOpasi Tpe/Iio/iaraeT MoCTaHOBKY MPOOJIEMHBIX BOIMPOCOB, CO3/laHHe YUeOHBIX MPOOIEMHBIX
cUTyaLui [/ CTUMY/JIMPOBAHUS aKTHBHOM M03HaBaTe/IbHOM JesiTe/IbHOCTU CTY/eHTOB.

®opMbI YueOHBIX 3aHATUN C UCIOIH30BAHUEM TEXHOJIOTHH MP00IeMHOr0 00yUYeHusI:

[MpobnemHasi JfeKIUsi — W3J/I0OKEHWe Marepuana, TMpearioaraimllee MOCTaHOBKY
Mpo0JIEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEINEHHE pa3/IMUHbIX HAYUYHBIX TI0JXO/IOB,
aBTOPCKHWE KOMMEHTapWH, CBsi3aHHble C PA3/IMYHbIMA MOJeIsIMU MHTeprHpeTaluyd U3yuyaeMoro
MaTepHara.

Jlekiusi «BaBoemM» (OWMHapHast JieKOWs) — M370KeHWe MaTepydana B ¢opme
[TMaJioTuueckoro o0OIlleHus1 [ABYX IperojjaBaTesield (Harpumep, PeKOHCTPYKLWs —Auasora
TIpe/iCTaBUTe/IeN PAa3/IMYHBIX HAyUHBIX IIKOJ, «YUYEHOTO» U «TPAaKTHKa» | T.IL.).

[MpakTueckoe 3aHATHE B (OpMe TMpaKTHMKyMa — OpraHu3aius yueOHOW paboThl,
HarpaB/ieHHasl Ha pellleHWe KOMILJIEKCHOM yueOHO-TIO3HaBaTe/JIbHOW 3ajjaud, TpeOyroieil oT
CTyJeHTa PUMeHeHUs] KaK HayUHO-TeOPeTHUYeCKUX 3HaHUH, TaK U MPaKTUUeCKUX HABBIKOB.

[TpakTueckoe 3aHsATHe Ha OCHOBe Kelc-MeToa — o0OyuyeHHMe B KOHTEKCTe
MO/le/TUpyeMou CUTYyaLuH, BOCTIPOM3BOASLLIEN peasibHbIe yCJI0BUS Hay4YHOW,
NIPOM3BO/ICTBEHHOM, o0111ecTBeHHOM JesITe/IbHOCTH. Oobyuaromuecs JO/DKHBI

MpOoaHa/M3upPOBaTh CUTYyalUl0, pa3o0paTbcs B CYyTH TMpo0seM, TMPeAyioKUTh BO3MOKHBIE
pellieHUss W BbIOpaTh Jiyuriee u3 HUX. Kelicbl 0a3upyloTcsi Ha peanbHOM (DaKTHUeCKOM
MaTepHasie WiIr ke TIPUOJIKeHbI K pealbHOM CUTyalyH.

3. rpoBble TeXHOJIOTUU — OpraHu3alysi obpa3oBaTesibHOrO Mpoliecca, OCHOBaHHasl Ha
PEKOHCTPYKIIMU Mo/iefieil TIOBe/leHUs] B paMKax Tpe/IJI0’KeHHBIX CleHapPHBIX YC/IOBUM.

®opMbI yueOHBIX 3aHATUN C UCTIOH30BAHUEM WUT'POBBIX TeXHOJIOTHI:

YuebHass urpa — ¢opma BOCCO3/jaHUSI TIPeJAMETHOrO W COLMaIbHOTO COJep KaHus
Oyaymieli mpodecCHOHANBHOM [1eSITeTBHOCTH CIIeI[HaUCTa, MOJe/IMPOBaHUs TaKUX CHUCTEM
OTHOIIIeHUH, KOTOPbIe XapaKTepHBI JJisl 3TOU AesTeTbHOCTH KakK 11e/10r0.



HenoBasi urpa — MOJe/MPOBaHME PA3IMUHbIX CHTyalldd, CBSI3aHHBIX C BbIPAOOTKOW W
TIPUHSITEM COBMECTHBIX pellleHU, 00CyX/jeHreM BOTIPOCOB B PEKHMMe «MO3rOBOTO IITyp-Ma»,
PEeKOHCTPYyKIMel (YHKI[MOHATBHOTO B3aMMO/IeMCTBUS B KOJITIEKTHBE U T.11.

PonieBasi urpa — UMWTALMsI WM PEKOHCTPYKLMS Mojiefield pO0JieBOTO TIOBeJieHUs B
TIPe/I/IOKEHHBIX CLIeHAPHBIX YCIOBHSIX.

4. TexHONIOTHYU TIPOEKTHOTO 00yueHHsi — opraHu3aliis o0pa3oBaTe/IbHOTO Tpoliecca B
COOTBETCTBUM C aATOPUTMOM TIO3TAlHOTO pelleHusi Mpo0eMHOM 3a/laud W/IM BBITTOJTHEHHS
yuebHOro  3aziaHusi.  [IpoekT  rmpejrosiaraeT  COBMECTHYIO  y4yeOHO-TIO3HaBaTe/bHYIO
JieTeIbHOCTb TPYIBI CTY/IeHTOB, HAIlPaBJIeHHYI0 Ha BHIPAOOTKY KOHLIETLIMH, YCTaHOBJIEHHE
Lesield W 3aja4, (OpPMYJIMPOBKY OKHZAeMbIX pe3y/bTaToB, OIpe/ie/ieHre TPUHLIUIIOB U
METO/IMK peIlleHHsI TOCTaB/eHHBIX 33/jau, MJIAHUPOBAaHME X0Ja PabOThI, TOMCK AOCTYIHBIX U
OTTUMAJIbHBIX PeCypCOB, MO3TANHY peasy3alyio IaHa paboThbl, TIPe3eHTalUi0 pe3y/IbTaToB
paboThl, MX OCMBIC/IEHHE U PedIKCHIO.

OCHOBHBI@ THUIIbI TTPOEKTOB:

WccnenoBaTenbCKuii TIPOEKT — CTPYKTypa mnpubmmkeHa K Qopmary Hay4dHOTo
WCcieloBaHUs  ([]0Ka3aTenbCTBO aKTyalbHOCTU TeMbl, ONpefesieHre HayuHOW TMpobJiemsbl,
npeAMeTa W 00BeKTa WCCIe[OBaHMs, IieJied M 3aad, MeTO/OB, MCTOYHUKOB, BBIJ[BIDKEHHE
ruroTesbl, 0000I1IeHHe pe3y/IbTaToB, BLIBO/bI, 0003HaUeHNe HOBBIX MPobsiem).

TBOpueckuii TIPOEKT, KakK MpaBW/IO, He MMeeT [eTajbHO MPOopaboTaHHOM CTPYKTYPHI;
yueOHO-TI03HaBaTe/bHasl JleATellbHOCTb CTYAEHTOB OCYILECTBJ/ISIETCSI B paMKaX paMOYHOTO
33/laHvs, TIOJUUHSSACH JIOTUKe W HWHTepecaM YYaCTHUKOB TIPOEKTa, >KaHpy KOHEeuHOTO
pe3ynbTarta (raseTa, QUIbM, Mpas3fHUK, U3/laHue, SKCKYPCUS U T.I1.).

WuadopMallMOHHBI  TIPOEKT — y4yeOHO-TI03HaBaTeNbHAsi [eSTebHOCTE C  SIPKO
BbIDa)KEHHOW  9BPUCTHYECKON HamnpaB/ieHHOCTbI0 (TMOMCK, OTOOp U  cucTeMaTru3alust
nuH(pOpMaIK 0 KaKOM-TO 00BeKTe, 03HAKOM/IEHHEe YUYAaCTHUKOB TIPOEKTa C 3TOi MH(opMarye,
ee aHa/M3 U 000011IeHue /17151 Tipe3eHTalMK Oosiee MIMPOKOM ayUTOPHN).

5. VlHTepakTUBHbIE TEXHOJIOTHM — OpraHM3ars 00pa3oBaTesbHOTO TpoLiecca, KoTopast
ripeAriosaraeT akTHBHOe W HeJIMHelHOe B3aUMOJIeCTBHe BCeX YYaCTHUKOB, [OCTM)KeHHe Ha
3TOM OCHOBE JIMYHOCTHO 3HAUMMOro [yl HUX oOpa3oBaresibHOTO pe3ysbTaTa. Hapsgy co
CrielMaJi3MpOBaHHBIMU  TEXHOJIOTUSMHA  TakKoro  pojila  TPUHLUI  HWHTePaKTUBHOCTU
MPOCTIe)XKMBAaeTCsT B OOJBLIMHCTBE  COBPEMEHHBIX  00pa30BaTe/NbHBIX  TEXHOJIOTHM.
VHTepakTUBHOCTD T0/ipa3yMeBaeT CyOBeKTCYyObeKTHbIe OTHOLLEHUs B X0Jie 00pa3oBaTebHOTOo
mpoliecca W, Kak CJIeficTBHe, (OPMHPOBaHHE CaMOpPAa3BUBAIOIIECS HHPOPMAIMOHHO-
pecypCHOM cpe/ibl.

®opmbl yueOHBIX 3aHSTHUN C WCIIOIb30BAaHUEM CITeIMali3MPOBAHHBIX WHTEPAKTUBHBIX
TeXHOJIOTUM:

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

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

6. VHbopMaloHHO-KOMMYHHKAI[IOHHbIEe 00pa3oBaTe/ibHble TEXHOJOTMHA — Opra-
Hu3alus 00pa3oBaTe/bHOrO Tpoliecca, OCHOBAHHASI Ha TPUMEHEHWM CreldaTnu3upOBaHHBIX
MPOTPaMMHBIX CpPeJi U TeXHUUECKUX CPe/iCTB paboThbl ¢ MH(pOpMaLMei.

®opMbl yueOHBIX 3aHATHN C UCI0JIb30BaHUEM HH(GOPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlekuusi-BU3yanu3alusi — U3/I0KeHHe COZlep>KaHusi COTIPOBOJKAAeTCs Tpe3eHTaluei
(memoHcTpanmeli yueOHBIX MaTepHasoB, MPe/CTaB/IeHHbIX B Pa3/IMYHBIX 3HAKOBBIX CHUCTEMax, B
T.U. WIJTFOCTPATUBHBIX, TpadUuecKux, ay/iIuo- U BUJjeOMaTepHasioB).

[TpakTueckoe 3aHATHe B (OpMe Tpe3eHTallMd — TIpe/CTaBeHHe pe3y/bTaToB
TIPOEKTHOM WM UCC/IeIOBaTebCKOW /IeATeIbHOCTH C MCIOJIb30BaHUeM Crieldain3upPOBaHHBIX
TTNO-TNAMMHRIX CDEeT.



6 YueOHO-MeTOoAMYeCKOe o0ecrieueHrne CaMOCTOSITe/TbHOH PadoThI 00yJarouxcst
IIpencraBneHo B npuioxeHuu 1.

7 OneHOYHBIe Cpe/JCTBa /ISl NPOBeieHHs NMPOMe)XyTOYHOM aTTecTaliu
IIpesncraBiieHbl B IIPUIOKEHUU 2.

8 YueOHo-MeToguueckoe U WH(poOpManHMoOHHOe ofecrieueHHe JUCLHUILUTHHBI

a) OcHoBHas /MTEparTypa:

1. ApnoxuH, B.M. OcHOBBI oboraiiieHusi 1oJie3HbIX WCKOMaeMbIX : yueOHUK : B 2 TO-
Max / B.M. ABgoxuH. — 4-e u3f., ctep. — Mocksa : ['opHasi KHwura, [6. r.]. — Tom 2 : Tex-
HoJioruu oboraiieHust mose3HbIXx uckoraembix — 2017. — 312 c. — ISBN 978-5-98672-465-
2. —Pexxum pocryna:

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

2. erops, E.}O., [IlaBakysieBa, O.I1. OboraiieHue Toe3HbIX UCKOTIAeMbIX [D/1eKTPOH-
HbIN pecypc] : yuebHoe mocobue / MI'TY. - Maruutoropck : MI'TY, 2016. - 1 3/1eKTpOH. OIT.
muck (CD-ROM) — Pexxum foctyma: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OboraiiieHye TMo/e3HbIX HCKOMaeMbIX [D/IeKTPOHHBIM pecypc]: yuebGHoe mocobue
/JlykuHaK.U., AxymkuuB.I1., MyknakosaA.H. - M.: HUL UH®PA-M, 2016. - 224 c. .- Pe-
)KUM floctyma: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c skpaHa. -ISBN 978-
5-16-010748-6.

0) JomosiHMTe/IbHAA JIUTEpPATYypa:

1. CopokuH, M.M. ®joTallMOHHBIE MeTOAbI OborailjeHus. XUMHYeCKHe OCHOBBI
¢sotarmu : yuebHoe nocobue / M.M. CopokuH. — MockBa : MUCHUC, 2011. — 411 ¢. —
ISBN 978-5-87623-237-3. — Pexxum pgocryma:

https://e.lanbook.com/book/2073

2. Kapmasus, B.B. MarHuTHble, 31eKTpUueckie U CrieljiaabHble MeTO/bl 00oralieHus
TIOJIe3HBIX MCKOTIaeMbIX : yueOHUK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmasun. — 3-e u3f,,
crep. — Mockga : 'opHast kHura, [6. 1.]. — Tom 1 : MarHUTHbIe U 3/€KTPUUECKHe MeTO/bl
oboraiieHust T0/Ie3HBIX HCKomaeMbix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum foctyma:

https://e.lanbook.com/book/111394

3. E.E. Augpees, O.H. TuxoHoB [IpobsieHre, u3MenbueHHe W TIOATOTOBKA ChIPbSl K
oboramernto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB I'paBUTallMOHHBIE MeTOABI OOOTrallleHus:: YueOHUK [ By30B. —
M.: N3p-Bo MAKC-IIpecc — 2006.

5. A6pamoB A.A. TlepepaboTka, oborailieHue W KOMIUIEKCHOe WCII0/b30BaHUe TBep-
JBIX T1071e3HbIX McKomnaeMbix. T.1 TIporjecce! anmaparel: Yuebuuk. M.: MITY, 2004. — 471 c.

6. AbpamoB A.A. IlepepaboTka, oborailieHue W KOMIUIEKCHOe WCII0/b30BaHWe TBep-
JIBIX TI071e3HbIX McKomaeMbix. T.I1 TexHosorust oboraiijeHust TIoIe3HbIX UCKOTIaeMbIX: Y ueOHUK.
M.: MITY, 2004. — 471 c.

7. AbpamoB A.A. TexHosnorus niepepaboTKy 1 oboraijenus pyz: Yueb. moco6. B 2 kH.
— M.: UzgarensctBo MITY, 2005.

8. Kapmasun B.B. MarHuTHbIe, 3/1eKTpUYECKHUe U CIiel[haTbHble MeTO/bl 00OoTralleH st
oJie3HbIX UcKonaeMbix (21) / M.: MI'TY, 2005.

9. IllunaeB B.I1. OcHOBBI oboraIrieHusi IOJIe3HBIX HCKOMAaeMbIX. Yu. Tocobue s
By30B. — M.: Heppa, 1986.- 296 c.

10. CnpaBounuK 1o oborarienuto pya. B 3 1. /Tlog pen. borganosa O.C.-2-e 3z, mie-
pepab. u gom. — M.: Hezpa, 1983.

11. bapckuit M./I. OnTrmMuy3anys poLeccoB pasfie/eHus: 3epHUCTBIX MaTepuasos. - M:
Hepnpa, 1978 1.
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ucko-raemMbix. — M.: Hezpa, 1986.- 296 c.

13. ABgoxux B.M. OcHoBbI oboraiijeHust T0/1e3HbIX UCKomaeMbIx. T1: OboraTtuTesibHbie
nipotiecchl: YuebHuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoanueckue usfanus: «OboraijeHue py», pedepaTUBHBIN >KypHan «['opHoe
Zienio», «I"OpHBIA KypHam», «/3BecTust BBICIINX yUeOHBIX 3aBe/leHUi».

B) MeTogu4yeckue yKa3aHHA:

1. Heroms E.}O., IllaBakyneBa O.II. OcHOBBI obOoraijeHusi MOJIe3HBIX HCKOTAeMbIX:
VIHCTPYKILIMS TI0 BBITIOJTHEHUIO J1TaO0PaTOPHBIX pPaboT Ayt CTy[eHTOoB crierfaibHoCTH 21.05.04
Bcex Gopm oOyuenus.— V3a-Bo MarHuroropck. roc. Tex. yH-ta uM. I'.M1. Hocoga, 2016. — 40
c. — Pexxum foctyna: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Nerogs E.FO., IllaBakyneBa O.I1. ITepepaboTKa IM0/Ie3HBIX WCKOMAeMbIX [DI€KTPOH-
HbIM pecypc] : mpakTukyMm / MI'TY. - Marautoropck : MI'TY, 2017. - 1 371eKTpPOH. OIT. AUCK
(CD-ROM) — Pexkum poctyma: https:/magtu.informsvstema.ru/Marc.html?locale=ru

r) IlporpammHoe obecieuenune u IHTepHeT-pecypchbl:

https://e.lanbook.com/book/111337 ABpoxuH, B.M. OcHoOBBI 0OoraimeHus: moae3HbIX
HCKOTIaeMbIX : yuebHUK : B 2 Tomax / B.M. ABfnoxuH. — 4-e u3j., crep. — Mocksa : ['opHas
KHUTa, [0. r.]. — Towm 2 : TexHonorum oboraieHus moyie3HbIx uckomaembix — 2017. — 312 c.
— ISBN 978-5-98672-465-2.

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.}O., IllaBakyneBa,
O.I1. OG6oraiiieHre TMOe3HBIX HCKOMAaeMbIX [DJ/IeKTPOHHBIM pecypc] : yuebHoe rmocobue /
MI'TY. - Marautoropck : MI'TY, 2016. - 1 snekTpoH. orr. guck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 Ooboraiiexue T10JIe3HBIX
HCKOTIaeMbIX [DJIeKTpOHHBIN pecypc]: yuebHoe tmiocobue /JlykunaK.U., SxyurkuuB.I1.,
MyknakosaA.H. - M.: HULl NTH®PA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073  CopokuH, @M.M.  ®joTalMOHHbIE  METO/bI
oborarenus. XUMHUYeCKHe OCHOBBI ¢uioTaruu : ydyeOHOe mocobme / M.M. CopokwH. —
Mockga : MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-237-3.
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JleximonHass aygutopuss MysibTUMeIMKHbBIEe CpeJCTBA XpaHeHWs, Ilepefjaud |
rpeicTaBeHUss UHGOpMaL1

Jlaboparopusi MexaHWUeCKMX HCHbITaHUM 1. JlabopaTopHas yCTaHOBKA II€KOBO
JpoOUKY;

2. JlTabopaTopHasi yCTaHOBKAa MEXaHHMUECKOTO BCTPSIXUBATEIS;

3. JlabopaTopHasi yCTaHOBKa I11apOBOM MeJIbHULIbI;

4. JlabopaTopHasi yCTaHOBKA MeJIbHHUIIbI C BPAIIAIOIIeCs OChIO;

5. JlTabopaTopHasi yCTaHOBKa MHEPLIMOHHOTO TPOX0Ta;

6. CraHgapTHeIi Habop CHT;

7. JlaboparopHasi (h0TaLMOHHAsI MalllWHa;

8. JlabopartopHseie rpaBUTaLIOHHbIE anraparsl (oTcamouHas MallnHa,
KOHL|EHTPaL[MOHHBII CTOJI, BUHTOBbIE Ceraparopsbl);

9. JTabopaTOpHBIY MarHUTHBIN CETIapaTop.

AynuTtopur [Jijisi CaMOCTOSTeIbHOM paboThl: KOMIIbIOTePHbIE K/IaCChl; UMTaIbHbIE 3albl
6ubmoreku IMepcoHanbHble KOMIBIOTEPH! ¢ raketoM MS Office, Beixozmom B VIHTEpHeT U C
JIOCTYTIOM B 3JIeKTPOHHYIO MH(OpPMaIMOHHO-00pa3oBaTe/lbHY0 Cpe/ly YHHBepCUTeTa

[Tomemienrne fAas XpaHeHHsI W TPOQUIAKTHUECKOTO OOC/IY)KMBaHHUS — y4eOHOro
obopynoBanusi Illkadbr gy xpaHeHUs yuyeOHO-MeTOAMUYECKOW [JOKYMeHTaldd, yueOHOro
obopyioBaHus ¥ yueOHO-HAT/ISIIHBIX TOCOOHIA.



IIpunoxenue 1
YuyeOHo-MeTOAMUECKOE 00ecrieyeHre CaMOCTOATe/IbHOU PadoThl 00ydaroImuXcs
Mo puctyruinHe «O6orarteHue Mose3HbIX NCKOTIaeMbIX » TIPelyCMOTPeHa ayJUTOpHast U
BHeay/JJUTOPHasi CaMOCTosITe/bHasi paboTta 00yJarommuxcs.

CaMocTosiTenibHast paboTa CTYZIeHTOB TIOCTPOeHa TaKuM 00pa3oM, UTo B Tiporjecce pabo-Thl
CTY/IEHTBI 3aKPEeIVISIOT 3HAHWS, TIO/TyYeHHbIe B MPOLIeCCe TeOPETUUYECKOTO 00yUeHHUs, TEM CaMbIM
dhopmupytoT rpodeccroHanibHble yMeHUsI U HaBbIKU.

B miporiecce u3yueHust AUCLUTUIMHBI OCYILIECTB/ISIETCS TEKYIUN U TIepUOJUUeCKU KOH-
TPOJIb 3a Pe3yJibTaTaMUu OCBOeHHs yueOHOro Kypca. TeKyIuii KOHTPOJIb OCYIIIeCTB/ISIeTCS
HeTIoCPeICTBEHHO B TIPOIiecCe YCBOEHHsI, 3aKperyieHus1, 000011eHHs ¥ CcTeMaTU3aliy 3HaHWH,
yMeHUM, Bfa/ieHrs1 HaBbIKaMU U M03BOJISIET OTlepaTUBHO JUarHOCTUPOBATh U KOPPEKTUPOBATh,
COBepILIEHCTBOBATh 3HaHUS, YMEeHUs U B/laZieHre HaBbIKaMU CTY/IeHTOB, 00ecrieurBaeT
CTUMY/IMPOBaHUe U MOTUBALIUIO UX AeSITeTbHOCTH Ha KaXK/I0M 3aHATHU. TeKyIIuii KOHTPO/Ib
oCy1[ecTB/IsieTcs B (hopMe yCTHOTO ompoca (cobecemoBaHus).

[TepuroguueCcKuii KOHTPOJIb 1ie/Ib KOTOPOTo 0000I1IeHre U CUCTeMAaTH3alist 3HAHUH,
npoBepKa 3 GeKTUBHOCTA YCBOEHUSI CTYAEHTAMH OTPe/Ie/IEHHOT0, JIOTUYeCKH 3aBePIIEHHOTO
coziep>XaHusl yueOHOTro MaTepuasa OCyIIeCTBsIeTCs B hopMe 3alUThl 1aO0paTOPHBIX,
KOHTPOJIbHBIX PaboT.

OueHOuHBIe Cpe/iCTBa AJIs1 IPOBeleHNs TeKyllel arTecTaljuu
Tecmbl 015 camonpoeepKu:

Bapuaum Ne 1.

1. Yto Ha3pIBaeTcs 000rameHueM MoJie3HbIX HCKOMaeMbIX?
1. 910 mpoLecchl XMMUUECKOT0 pa3eleH!ss MUHepasloB.

2. OTO Mnponeccbl MeXdHUUYECKOIr'o pa3ze/ieHruda MUHEPAJ/IOB 0e3 U3MeHeHHs1 XUMHUYEeCKOI0
COCTaBa CbIPbA.

3. DTO OKHC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIE TIPOLIECCHI 38 CYeT YaCTUYHOI'O WU MOJTHOTO
repexo/ia 371IeKTPOHOB OT O/IHUX aTOMOB K JIDYTHM.

4. 3TO mpoLecchl M3MeHeHUsl CTPYKTYPbl, MUHEepabHOr0, a8 MTHOTja U XMMHUYeCKOro COCTaBa
TOPHBIX [TOPOJ, B 3MHOM KOpe.

2. KoH1jeHTpaToMm Ha3bIBaeTcH ...

1. mpoAyKT, B KOTOPOM MaccoBasi /10/1s1 [10/1e3HOT0 KOMIIOHEHTA 3HauMTe/IbHO BhIllle, YeM B
VICXOZHOU pYyZe;

2. MPOAYKT, B KOTODOM MdCCOBas A0JId I0J/IE3HOI'0O KOMIIOHEHTA HM)Ke, UeM B I/ICXO,E[HOI‘;I pyAae;

3. IPOAYKT, B KOTOPOM MacCoBasi /1015 [0JIe3HOr0 KOMITOHEHTa BbIllIe, UeM B UCXOZHOM
pyZe, HO HI)Ke, ueM B KOHLIeHTparTe;

4. IPO/IyKT, B KOTOPBIH BbIZIe/IsIeTCsT O0/bIIIasi YaCTh MUHEPA/IOB BMEITAIOIIeH TOPO/IbI U
BpeJHbIX TIpUMecei.

3. Cxema Henu anmnapaTroB MOKa3bIBaeT...

1. mepeueHb ¥ MOC/Ie[0BaTe/ILHOCTh TEXHOJIOTMYECKUX TPOLIECCOB U OTepaLiyii, KOTOPbIM
roJiBepraeTcsl 1ojie3Hoe UCKOIlaeMoe;



2. KONYeCTBeHHbIe TTOKa3aTeny 00orarieHus [yis KaKZ0M Ornepariy U MpoAYyKTa;
3. KOJIMUeCTBO BO/Ibl, oOaBsisieMoe B omnpe/ie/ieHHbIe oriepaliiy U MPoJyKThbl oboraiiieHus;

4. yTH CJIeZl0BaHusI TIOIe3HOT0 UCKOTIaeMOro 1 MPOJYKTOB 0OO0TalleHHsI C YC/IOBHBIM
n300pa>keHre anrapaToB.

4. CTeneHb KOHI€HTPAIMH ITOKAa3bIBd€T:
1. Bo ckonbko pa3 MacCCa KOHLIEHTPAdTa MEHbILE MAdCChI ChIPbA, U3 KOTOPOI'O OH ITI0/TYY€H;

2. Bo cko/ibKO pa3 MaccoBasi [io/isi KOMITOHEHTA B KOHIIeHTpaTe 00JibIlle MaCcCOBOM J0/H
3TOr0 KOMIIOHEHTa B UCXOHOU pyJe;

3. Kakas 1011 LIeHHOr0 KOMIIOHEHTa Tepeliia B XBOCThI;

4. CrenieHb TIpUOJIVM>KEHHST PealbHOTO TIpoljecca oboraieHus K ueabHOMY.
5. UTo nmoka3bIBaeT BbITyK/lasi XapaKTepPUCTUKa KPYMTHOCTH 10 TUTHOCY ?

1. B ipo6Ge nipeob/afjatoT KpyTIHbIe 3epHa.

2. B npo6e npeob/iaiatoT MesiKye 3epHa.

3. B nmpobe paBHOMEPHO pacripe/iesieHbl KPYITHbIe U MeJIKHe 3epHa.

4. B pobe nipeo61ajatoT IJIaMBbl.

6. KakoBo Ha3HaueHue omnepanyy MpejBapuTe/IbHOr0 POX0UEeHUs B CXeMax
PYAOIOATrOTOBKHU?

1. In1st KOHTpOJISE KPYMTHOCTH IpOO/IeHOr0 TIPOJYKTA.
2. [17151 osiyueHHs TOBapHOTO NPOJyKTa 3a/jJaHHOM KPYITHOCTH.
3. [1ns1 pa3zeneHys YacTHL], UMEIOILMX pa3/inyusi B TBEPAOCTU UK (hopMe KYCKOB.

4.[171 oTAE/IeHUs TOTOBOTO 110 KPYITHOCTU TIPO/IYKTa OT UCXOAHOTO MaTepHaiia,
TIOCTYTIAIOIIero Ha pobJieHue.

7. Ji/1s1 rpoXoYeHHsi KPYITHOKYCKOBOI'0 MaTepHasia NpeuMyLeCTBeHHO
HCIO0/Ib3YKOTCA...

1. KOJIOCHUKOBBIE pelIeTKU.

2. JIUCTOBbIE peLuéTa.

3. MPOBOJIOYHbIE CETKHU.

4. Iyro.ble CUTa.

8. IIpu KakoM yc10BHH 3(p()eKTUBHOCTH I'POXOYEeHHUsI paBHA HY/II0?
1. CopeprkaHue 0TCeBaeMOro Kjacca KpyImHOCTH B UCXOHOU py/ie PaBHO COZieprKaHUI0
0TCeBaeMOro Kjacca B Ha/IpelieTHOM MPOAYKTe.
. CopeprxaHue 0TCeBaemMoro Kjacca KpyrnHOCTH B HaZJpelleTHOM NIPOZAYKTe PaBHO HYJIIO.
CopeprkaHre 0TCeBaeMOro Kjacca KpyIHOCTH B MCXOJHOM pyzie paBHO 100%.
4. CopepykaHve 0TCeBaeMOro Kjacca KPyImHOCTU B HaZipelleTHOM IpoAyKTe paBHO 100%.

w N

9. B ueM CylIHOCTB MpoLecca ApoodieHus?

. Pazzenenue cpimyunx MaTeprasoB Ha K/IacChl KPYTTHOCTH.

2. Pa3geneHue noe3HbIX UCKOMAeMbIX TIO/ eHCTBUEM BHEIIIHUX CUJI, TIPe0/0/1eBat0IIUX
BHYTPEHHUE CUJIbI CLIETIZIeHUs M)XKy YaCTUL[aMHU.

3. OtgeneHue OCHOBHOM MacChl BMelljaroliield Opo/bl OT UCXOJHOU Py/Abl Tepesi TOHKUM
r3Me/TbUeHHeM.

4. J1lo3vpoBaHue U CMellMBaHKe Pa3/TMYHbIX M0 KaueCTBY IMOJI€3HBIX UCKOMAaeMbIX ISt
TIOBBILIIEHUS] OJHOPOJHOCTH KaueCTBeHHOI'0 COCTaBa py/,.

SN

10. YTo noka3bIBaeT CTeneHb Apod/ieHus?
1. Bo cko/sbKO pa3 pa3Mep OTBepCTHH MpejblAyIlero cuta 60sblile pa3mepa 0TBEPCTUIA
TIOC/IeIYIOILET0 CUTA B CTaHJapTHOM Habope CHT.



11.

b=

12.

. Bo ckobKO pa3 KpymHOCTh pobieHoro mpoAyKTa Oosblile pa3Mepa pasrpy30uHOH 1{e/in

JTPOOMIIKH.

Bo cK0JIbKO pa3 KPyMHOCTb KYCKOB JJpO0/IEHOr0 MPOZyKTa MeHbIIle KPYITHOCTH KYCKOB,
TIOCTYTAIOIIUX Ha pob/ieHue.

Bo CK0JIbKO pa3 KPyMHOCTb KYCKOB JJp00/IEHOT0 MPOAYKTa O0/IbIiie KPYITHOCTH KYCKOB,
TIOCTYTAIOIIUX Ha pob/ieHue.

B MenbHUIIaX caMoM3Me/IbUYeHHs U3Me/TbUualolled cpefoi AB/ISAI0TCA:
CTa/lbHble CTEPXKHM.
CTa/ibHble WM YyT'YHHBIE I1aphl.
PYZAHAsT «rajis».
KpYITHbIe KYCKU PY/IbI.

Kakoii u3 nepeyrnc/ieHHbIX IMPOIeCCOB HEe OTHOCUTCH K I'PABUTALIMOHHOMY METOAY

oboramenus?

1.
2.

oTcagka
KOHI[eHTpal[1s Ha CTOJIaXx.

3.060raiieHue B TsDKeJbIX CyCIeH3HUsIX.

4.

13.

14.

15.

oborairieHue 1o TPeHHIO.

O0s1acTh MpUMEHeHHUs1 KOHLIEHTPALMOHHBIX CTOJIOB.
1. [Ons oboraiijeHust 30710TOCO/ieprKalliiX MecKoB U TOHKO W3Me/IbueHHbIX DY/, peAKUX
MeTasUIOB KPYITHOCTBIO MeHee 3 MM.
2. [1ns oboraiteHust yrieit KpynHoctbio 250-0,5 MM.
3. [ns oboraieHus py/i YepHbIX MeTa/UIOB KPYMHOCTHIO 50-0,2 MM.
4. Inst oboraitieHus CyabGUAHBIX PY/[| LIBETHBIX MeTalIoB.

CyuiHoCTh npornecca neHHou ¢uiotaum.

1. I'uapoduibHbIe YaCTULIBI 3aKPEIUISIOTCS Ha BO3YIIHbIX My3bIPbKaX U BCII/IBIBAOT Ha
TIOBEPXHOCTh, TH/APO(OOHBIe YACTHULIBI OCTAOTCS B 00BeMe TTYJIbIIbI.

2. TugpodobHBIe UaCTUIIBI 3aKPETISFOTCS Ha BO3YIIHBIX My3bIPbKaxX U BCI/IBIBAIOT Ha
TIOBEPXHOCTh, TH/IPO(dHU/IbHBIE YaCTHUIIbI OCTAIOTCS B 00BeMe TTyJIbIIbI.

3. T'ugpodobHbIe 1 rHAPOdUIbHBIE UAaCTULIBI 3aKPETISIFOTCS Ha BO3/YIIHBIX My3bIPbKax U
BCIL/IbIBAIOT Ha TTIOBEPXHOCTb.

4. TugpodobHbIe 1 rTHAPO(UIbHBIE YaCTHLBI OCTAIOTCS B 00beMe ITyJTBITbI.

OCHOBHBIM (1)1/131/1‘-IECKI/IM CBOVICTBOM MHUHEPAJ/IOB, OnIpeae/IAIIINM BO3MOXKHOCTDb

MArHHUTHOIO 060FﬂmEHHH, ABJ/IAETCA:

1. YjenbHast MarHuTHasi BOCIPUUMUNBOCTb.
2. [InanekTpuuecKast TPOHUI[aeMOCTb.

3. JIroMHHec1eHLIUs (X0/04HOe CBeUeHue).
4. TpubosnekTpuueckuii 3deKT.

Bapuaum Ne 2.

1.

1.

N

Llesibto 0O0raTUTE/ILHBIX TPOLIECCOB SIB/ISIETCS:
Boigenenve meTanioB U3 XUMHUYECKUX COeIMHEHUN U OT/e/ieHre HeMeTa/lTu4eCKrux
KOMITOHEHTOB.

. OunCTKa MeTa/lJIOB OT He)Ke/laTe/IbHbIX TTPUMeCei.
. OtgeneHue 1moJie3HbIX MUHEPA/IOB OT BMelljatolileli TIOPO/bl U BpeJHBIX TpuMeceii 1

T0JTyueHHe KOHIIEHTPATOB, 10 CBOeMY KaueCTBY YZOBJIETBOPSIIOIINX TPeOOBaHUIM
MOC/IeAYIOLUX Tlepe/lesioB.
V3BneueHne OT/e/IbHBIX COCTABIISIOIIMX TBEPOr0 MaTeprasa C MOMOILLbI0 paCTBOPUTEJIS.
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HEHHBIM KOMIIOHEHTOM Ha3bIBAeTCHd:

. CkorsieHMe 1MoJie3HbIX UCKOTIaeMbIX B 3eMHOM KOpe.
DyieMeHT WU TIPUPOAHBIN MUHepasl, C LIe/bI0 MO/TyueHHs] KOTOPOTO A00bIBaeTCs Tojie3Hoe

HCKOIlaeMoe.

. IlpupogHOe xrMMHUecKoe coeluHeHHe, 00pa3syolieecs MPYU Pa3IMYHbIX (HU3UKO-

XUMUYECKUX Tpolieccax, MPOTeKaroluX B rIyOrHaX U Ha TIOBePXHOCTH 3eMJIH.
OyieMeHTbI UM NPUPOJHbIe MUHEPa/ibl, KOTOpble YXY/ILA0T KaueCTBO KOHLIEHTPaTOB.

OddeKkTUBHOCTb 0OOTaIleH!s] XapaKTepu3yer...
TIOJTHOTY OTZieJ/IeHHs1 MeJIKOro MaTepHasa OT KPYITHOTO.
V3BJleueHre IPaHUUHOrO K/lacca KPYITHOCTH B C/IUB WU B TIECKMU.
JIOMTIO 1JeHHOTO KOMITOHEHTa, Tepellie/illiero B KOHLIEHTpAT U3 UCXO/IHOW Py /bl
cTereHb NPUOIVDKEHNS peasbHOTO Tpoliecca oborarieHus K HzeanbHOMy.

BO'Z[HO-H_UIaMOBaH CXeMd ITOKa3bIBdeT:
HYTI/I C/1IeJOBAHKMA T0JIE3HOI'0 UCKOIMd€EMOT'0O U TIPOAYKTOB 060FaHl€HI/IH C YCJIOBHBIM
I/I306pa>KeHI/IEM dIirapaToB.

. Hepequb U 110C/1e40BaTe/IbHOCTh TEXHOJIOTHUUECKHX IIPOLeCcCOB U Oriepalri, KOTOPbIM

MO/iIBepraeTcs Mojie3Hoe UCKoIaeMoe.
KonruecTBeHHbIe MTOKa3aTe/u 00oralleHust A1l KaXX/[0M Orepalydy v MPOAYKTOB.
KomuecTBO Bojpl, 0OaB/IsieMOe B OT/e/IbHbIE OTiepaliii U MPOAYKThI.

. Kakas u3 rnepeyrc/ieHHbIX OHepaL[HI‘;I He OTHOCHUTCA K MMOATrOTOBUTE/IbHBIM ITPpOLIeCCaM

oborarreHus?

1. Ipobnenwue.
2. I'poxouenue.
3. YcpeaHeHue.
4. OumuCTKa CTOYHBIX BOJ,.

. UTo nokasbiBaeT TOUKa repeceyeHus CyMMapHOM XapaKTePUCTHUKHU «II0 TTFOCY» C OChIO

abcrmcc?

1. Pa3mep MakcMMabLHOTO Kycka B rpobe.
2. Pa3mep MUHMMabLHOTO KyCKa B mpo0e.
3. CpegHeMeJvaHHBIM pa3mep.

4. CpennHuii JuameTp Kycka.

. JIOCTOMHCTBOM LLITaMITOBaHHBIX (JIMCTOBBIX) peLleT SIB/SeTCS:

1. Tlpogo/mKuTenbHBINA CPOK CITy>KOBI U TIOCTOSIHHBIN pa3Mep OTBEPCTHIA.
2. bonbluasi iomazb «KUBOTr0 CeueHus ».

3. Manasi nioujaib «>KMUBOr0 CEeUeHHs».

4. BBICTpBIM U3HOC, pa3pbiB U CMelljeHHe TIPOBOJIOUEK.

. @opmyna a5 pacueta 3(PeKTUBHOCTH TPOXOUEHUS:
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9. Uem orpeziensieTcs ry1aBHBIM 00pa30M KOHeYHasi KpYIHOCTh pO0/IeHOr0 MPOAYKTa?

1. Pa3MepoM BKPArIeHHOCTH 3€peH M0JIe3HbIX MUHEPAasIoB.
2. KperocTeio pybl.

3. MaccoBoii fioJieli 1leHHOTO KOMITIOHeHTa B py/e.

4. KpynHOCTBIO UCXOZHOM PYABbI.

10. Kakum 06pa3oM MPOUCXOZMT TIPOIiecC ApoO/IeHUs] B KOHYCHBIX IPOOMTKaxX?

1. 3a cueT AMHAMMUYECKOrO BO3/€MCTBUS POTOPA.

2. 3a cueT pas[aB/IMBaHUA MeXAY ABYMs [UIUTaMU.

3. 3a cyeT 3KCLIeHTPUYHOIO JBWKEHUSI BHYTPEHHero KOHyca.

4. 3a cueT 3aXBaTbIBaHUs 3yObSIMU M PacKasbIBaHUs 10 TpeOyeMoi KPyITHOCTH.

11. TloHsATHe O TUPaBINUECKOMN KIacCU(UKALIUU.

1. Tlporecc pa3zeneHusi CMeCH MUHepasbHBIX 3epeH Ha K/1acChl KPYITHOCTH 110 CKOPOCTSIM

OCa’K/IeHHs1 B BOJIHOM cpejie.

2. TIporecc pa3zeneHusi CMeCH MUHEPa/IbHBIX 3ePeH Ha K/IaCcChl KPYITHOCTU TI0 CKOPOCTSIM

OCaKZIeHHsl B BO3/yILIHOU cpejie.

3. Ilpouecc pa3zeneHrs CMeCy MUHepasbHbIX 3epeH Ha K/1acChl KPYITHOCTH TIPY MTOMOLA

TIPOCEUBAIOIIUX TTOBEPXHOCTEM.
4. Tlpotiecc pa3fesieHusi CMeCH MUHepasbHbIX 3ePeH 10 TVIOTHOCTH B BOJHOM cpefie,
My/IbCUPYIOI[e OTHOCUTETLHO pa3fie/isieMOi CMeCH B BePTUKA/IbHOM HarpaB/IeHUM.

12. Tlpotiecc pa3fesieHus YacTHL] B TSDKeJbIX cpefjaX (CyCIrieH3UsiX) MPOUCXO/IUT:

1. 1o 1I0THOCTHU YaCTHL.

2. Ilo ckopocTsM NafieHys YacTuL] B Cpefie.
3. Ilo KpynmHOCTH YacTuLI.

4. Tlo opme yacTuil.

13. T'maBHBIM JOCTOMHCTBOM (hIOTAIJHIOHHOTO METO/a 000Tall[eHUsS IBJISIETCS:

1. Huskui pacxof, 371eKTPOSHepryu.

2. TlpocToTa Npou3BOACTBEHHOIO KOMILIEKCa.

3. OTHOCHTeNbHaA [iellleBU3HA [10/TyYeHHUs] KOHLIEHTPATOB.

4. YHUBepCaJbHOCTb, BO3MOKHOCTh pas/ie/ieHHst TF0ObIX MUHepa/bHbIX KOMIIEKCOB.

14. B KakuX MOsIX TPOUCXOJUT MarHUTHas ceraparusi?

1. B 3/1eKTprUUeCcKux moJisix.

2. B HeOHOPOHBIX MarHUTHBIX TIOJISIX.
3. B 0IHOPOHBIX MarHUTHBIX MOJISIX.
4. B 3/1eKTPOMarHUTHBIX IMOJISIX.

15. O6nacTb npUMeHeHUs 1eKTPUUECKO cerapalyu:

1. OboraiieHve py/ YepHbIX METAJIIOB.

2. O6orarieHre TeXHOJIOTHUYECKOTO ChIPhbsi C HU3KOH MacCOBOM /10/1eH [IEHHBIX
KOMITOHEHTOB.

3. JloBoIKa HEKOHMLIMOHHBIX KOHLIEHTPAaTOB PYy/ PeIKUX MeTa/lJIOB, KepaMHU4eCKOIro
ChIPbSI, CJIFOJ, a/IMa30B.

4. O6oraireHre BCeX TUTIOB MUHEPAIbHOTO ChIPHSI.



Bapuanm Ne 3.

1. Kakoe 13 repeunc/ieHHBIX T0/Ie3HbIX UCKOTIaeMbIX He T0ZIBepraeTcsi 000raleHuo?
Hedrs.

JKese3ucTbie KBapLUTHIL.

BokcuTsl.

Anmassl.

bl e

2. XBOCTaMH Ha3bIBaeTCs:

1. TIpoayKT, B KOTOPOM MaccOBasi /10Jisi LIeHHOI0 KOMIIOHEeHTa BhIllle, YeM B MCXO/JHOM py/ie,
HO HIKe ueM Tpebyemast B KOHLIEHTpaTe.

2. TIpoayKT, B KOTOPOM MacCoBasi A0Jisl LIeHHOTO KOMITOHEeHTa 3HauMTe/IbHO BhIIIe, UeM B
HCXOJIHOM pyJe.

3. TIpoayKT, B KOTOPBIM BbiziessieTcsi 6osibIliast YacTh BMelljatolieid TopoAbl U
He3HauuTe/TbHasl YacCThb 1[eHHOTO KOMITOHEHTA.

4. TIpogyKT, IOCTYTIAIOIIKMH B JIF00YIO Oreparuio oboraiieHus 1 B TF00YI0 MalllvHy.

3. Kakoii 13 repeurcieHHbIX TTPOLeCCOB He OTHOCUTCS K COOCTBEHHO 000TraTUTeTbHBIM?
MaruuTtHas cernaparusi.

DJIeKTprUUecKast cerapariys.

PapnomeTrpuyeckas cerapauysi.

Arnomepanys.

L=

4. CHUTOBBLIM aHa/IM30M Ha3bIBaeTCs:

W3mepeHue KPYITHBIX KyCKOB I10 TPeM B3aMMHO IeprieH/IUKY/IIPHBIM HallpaB/IeHUsIM.

. Pa3penenne marepuasna no CKOpOCTH NaZieHUs1 YaCTHUL] pa3/IMYHON KPYITHOCTH B BOJAHOU

cpege.

3. V3mepeHHe yacTul] 110/ MUKPOCKOIIOM U K/lacCH(UKaLs UX Ha TPYIIbI B Y3KMX I'PaHULIaX
orpe/esieHHbIX pa3MepoB.

4. PacceB rpo0ObI MaTeprasa Ha HECKOJIBKUX CHTaX C Pa3/TMUHBIMU CTaHZAAPTHBIMU
pasMepaMy OTBEpPCTH 3aZJldHHOTO MOJYJISI.

5. Kakoro HasHaueHue onepary KOHTPOJIbHOI'O TPOX0YEeHUs B CXemMaX pyAoINOATrOTOBKU?

N

1. Inst KOHTpOJISE KPYITHOCTH Jp00/IeHOT0 MPOAYKTA.

2. Jlnsi mojtyueHust TOBApHOTO MPOJYKTa 3aJaHHOM KPYITHOCTH.

3. [ns pa3peneHust MaTeprasa Ha HECKOJIBKO K/1aCCOB KPYMHOCTH Tepe KOHLIeHTpaLyei
Ha CTOJIax.

4. [1ns oTfeneHys TOTOBOTO 110 KPYITHOCTH MPOAYKTa OT UCXOJHOTO MaTepuarna,
TIOCTYTIAIOIIero Ha ApobJieHue.

6. Kak BivsieT yroJs Hak/Ji0Ha MpOCenBarolieil MOBePXHOCTU FPOX0Ta Ha ero
TIPOM3BOUTE/LHOCTD U 3()(EeKTUBHOCTh TPOXOUEHUS?

1. He Bnuser.

2. Uem Oosbliiie yroyr HaK/IOHa, TEM BhIIIIe TIPOU3BOUTETBHOCTh IPOX0Ta U
3¢ ()eKTUBHOCTb IPOXOUEHHUSI.

3. Uem Oosbliie yro/r HaK/IOHa, TEM BhIIIIe TIPOU3BOJUTETBHOCTh IPOX0TA U HIDKE
3¢ ()eKTUBHOCTb IPOXOUEHHUSI.

4. Yem OoJibIlle yro/ HAaK/IOHA, TEM MeHbIIIe TIPOU3BOIUTETbHOCTh TPOX0Ta U O0JIbIIe
3¢ ()eKTUBHOCTb IPOXOUEHHUSI.

7. Kakoe fpobieHre Ha3bIBA€TCSI MEJIKUM?

1. Ot 1500-500 o 350-100 mm.
2. Ot 350-100 mo 100-40 mm.
3. Ot 100-40 go 30-10 mm.



4. Ot 30-10 go 3 mm.
8. Criocob pa3rpy3Ky U3Me/IbUeHHOTO TPOZAYKTa U3 CTEP)KHEBOW MeJTbHULIbI:

1. CB0OOJHBIM CTMBOM Uepe3 pa3rpy30uHyto Hardy.

2. JIudTépamu IPUHYAUTE/LHO yIasSeTCs U3 MeTbHULBL.
3. Uepes Hapy’KHOe LIUTMH/IPUUECKOe CUTO.

4. Yepe3 pelieTKy C L[e/IIMUA KITMHOOOpa3HOU (hOPMBI.

9. Kakoii 13 repeumnc/ieHHbIX anrapaToB OTHOCUTCS K [IeHTPOOeKHBIM KilacCudrKaTopam?

1. CrniupanbHbIN K1accupuKaTop.

2. Peeunnlit knaccudukaTop.

3. IMupamujanbHbIi KnaccuukaTop.
4. T'uapOLUKIIOH.

10. djoraiioHHOE oborarreHre 0CHOBAHO:

1. Ha pasnuuuy B CMaurBaeMOCTU MUHEPAJIOB.

2. Ha pasnuuuu B IJIOTHOCTSIX MUHEPAJIOB.

3. Ha pasnuuuu B 1jBeTe MUHEpasoB.

4. Ha pa3nnuvy MUHepasioB B CIIOCOOHOCTH OTpakaTb, TIPOMYCKaThb, TIPEJIOMIISTH CBET.

11. Ha3sHaueHue peareHTOB - coOuparesei Bo hoTal[uu:

1. Ons ruapodobur3aiiy TOBepXHOCTH YaCTHI].
2. Jlns rugpoduam3aliiy MoBepXHOCTH YaCTHII.
3. Hns usmenenusi pH dioTaliioHHOM My /IbIIbL.
4. [151g u3MeHeHHs MIOHHOTO COCTaBa ITyJIbITbI.

12. Kaxoii u3 Mnepeyrc/ieHHbIX alllldpaTOB He ABJIAETCA FpaBI/ITaL[I/IOHHBIM?

1. BuHTOBO# cemapartop.

2. TspkenocpeAHbI KOHYCHBIM ceraparop.
3. DJIeKTpOCTaTUUYeCKU ceraparop.

4. TIlHeBMaTH4eCKUW cernaparop.

13. OrnuuuTenbHOM 0COOEHHOCTBIO CerapaTopoB //ist oboraiteHus c1aboMarHUTHBIX DY/
SIBJISIETCSL:

1. Hannuue BaHHEL.
2. Hamuuue 6apabaHa U3 HEMarHUTHOTO MaTepHaJia.
3. Hanuuve MarHUTHOU CUCTEMBI U3 ITOCTOSSHHBIX MarHUTOB.

4. Hanmuuue pa60qe171 30HBI MaJIOH JAJIMHHBI U BBICOTBI C BBICOKOM HalpPs>KeHHOCTBIO T10JIA.

14. HeobXoAMMBIM YC/IOBUEM pa3Zie/ieHHs MUHEPAsIoB TIPH 3/IEKTPUUECKOM ceraparjiu
SABJISI€TCS:

1. IlpumeHeHUe peareHTOB.

2. Coszpanue cpefibl pa3ziesieHus POMeKyTOYHOM TVIOTHOCTH MeX[Y TJIOTHOCTSIMU
paszesisieMbIX MUHEepasoB.

3. Co3gaHue HeOJHOPOIHOTO MarHUTHOTO T0JIS.

4. 3apsiiKa 4aCTHI] TeM WU UHBIM CIIOCOOOM.

15. Ilenbio o60raTUTENBHBIX MTPOLIECCOB SIBIISIETCS:

1. BI:I,Z[EJ'IEHI/IE MeTa/1JIOB U3 XUMHUUYeCKUX COE,ZLI/IHEHI/II‘/JI " OTAe/IeHrMe HeEMEeTa/IJIMUeCKUX
KOMIIOHEHTOB.



2. OuncTKa MeTasIOB OT HexKeJlaTe/IbHbIX ITPUMeCeH.

3. Otpenenue nose3HbIX MUHEPAIOB OT BMeLalOLIlel MOPO/bl U BPeHbIX PUMeCcei U
pasziesieHre KOMIIOHEHTOB Ha PsJi IPOAYKTOB, IPUTOHBIX /IS a/IbHeNIIen
repepaboTKH.

4. VI3BneueHue OTAe/NbHBIX COCTAB/ISIOLIMX TBEPZOrO M0/Ie3HOr0 UCKOIaeMoro C
TIOMOLL[bIO0 PACTBOPUTEJISL.

KonmponabHas paboma Nel
HarrcaTb Ha3BaHMe MMPOJYKTOB 00OTalleHusl U JaTh UM OTIpe/ie/IeHVs.

HammcaTte 0CHOBHBIe TTOKa3aTe/y MPOAYKTOB oboraitieHust. JJaTh onpesiesieHyst U Har1caThb
bopmybl 17151 X OTpefiesieHusl.

KonmposnbHas paboma Ne2

[To npeAcTaBIeHHBIM JAHHBIM [TOCTPOUTh CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeZle/ITh: MaKCMMaslbHbIM pasMep Marepuasa B nipobe, cpeiHui pa3Mep, npeobiasjaHre
YaCTUL], YaCTHbIN BBIXOJ, K/1aCCOB.

KonmposabHas paboma Ne3
T[MpuBecTH 3cKU3 000pPyA0BaHMs Ha BBIOOP A/Isi TPOXOUeHUs], POO/IeHNs UMK N3MebUeHHUsl.
HamucaTb nipuHImn paboTel 000pyA0BaHusl, JOCTOMHCTBA U HEIOCTATKH.

KonmponbHas paboma Ne4

[MTpuBecTH 3CcKU3 000py10BaHUS /il TPaBUTALMOHHOTO YU MAarHUTHOTO 0OOoralljeHust
T0JIe3HBIX MUCKOMaeMbIX. Harmucats pyHIMIT paboThl 060py10BaHMs, JOCTOMHCTBA U
HeJJOCTaTKH.

Hamnucats u npeaCcTaBUTh CXeEMATHUYHO Me€XdHHU3M AeﬁCTBHH Cl)]'IOTaL[I/IOHHbIX peareHToB.

KonmpoabHas paboma Ne5
Knaccudukarus ornepauuii 06e3BokuBaHusi. VX Ha3HaueHUsl, JOCTOUHCTBA U HEJOCTAaTKU
orepaLuyi.

KoumposabHasi paboma Ne6
[TpuBecTH NMPUHLMITHAIBHYIO CXeMy oboraiijeHrsi MarHeTUTOBOM PY/ZbI.

ITpumepHbiii nepeyeHb memM u 3a0aHuli 0/151 N0020MOBKU K IK3AMEHY:
1. Kakue cBoiicTBa MUHEDPAJIOB UCTIOb3YIOTCS MPHU pa3/IMUHbIX MeTOoZax oborarieHus?

Korga Heo6X0iMMO MIPUMEHSITh MeXaHWYeCcKoe oboraiijeHue?

W3 KakuX omeparyii COCTOST IMPOLieCcChl 0OoraieHus ?

Kakwue riporieccsl mepepabOTKH MUHEPaTbHOTO ChIPbSI HAa3bIBAIOTCS TIOATOTOBUTETbHBIMU ?

Kakue nipotiecchl riepepaboTKH MUHEPA/TbHOTO ChIPbsi HA3bIBAKOTCSI OCHOBHBIMU?

Kakwue riporiecchbl mepepabOTKH MUHEPATBHOTO ChIPbsI HA3bIBAIOTCSI BCIIOMOTATe/TbHBIMU ?

Kakuie mpo/iyKThbl TIOTy4aroT B pe3ysibTaTe oborarieHusi?

UeMm onpefiesisieTcsi Tipe/ie/IbHO BO3MO>KHAsi MaccoBasi [10Jisl LIeHHOT'0 KOMITOHEeHTa B

KOHLIeHTpaTe?

9. IlpuBeanTe KaueCTBEHHYIO CXeMy 00OTalleHust U CXeMy LIeTH arrapaToB.

10. Yem oripefesnisieTcst KPYTHOCTb, /10 KOTOPOM T0JIe3HOe UCKOoTlaeMoe JIpoouTcCs,
M3MesibuaeTcs repes oboraijeHem?

11. Tlouemy mpuMeHsieTCsi CTaguaabHOe ApobsieHre? UTo Ha3bIBaeTCsl OTKPHITHIM U
3aMKHYTBIM LIUK/IOM ApO0IeHusT?

12. Kakue anmapatbl UCIOJIb3YHOTCS /15 APOOIeHUsT U U3MeNbueHUst Py bl ?

13. B uem cocTouT Ha3HaueHHe orepalyii TPOX0YeHus], KiacCupUKaLn?

14. Kakue anmapatbl UCI0J/Ib3YOTCS [J1 OnepaLyii TpOX0ueHus ¥ KiaccuuKalu?
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15. Kaxkue 3aKOHOMEPHOCTH Jie>KaT B OCHOBe TPaBUTAL[MOHHOTO Tporjecca oboraijeHus?
Krnaccugukarysi rpaBUTaljMOHHBIX MTPOLIECCOB.

16. UYro HasbIBaeTCs npoLeccoM orcagku? OTcasouHble MalllvHBbL.

17. Kakue cubl IeACTBYOT HA MUHEpaJ/lbHbIe YaCTULIbl HAa TOBEPXHOCTU
KOHLIeHTPALMOHHOI'0 CTOJIa?

18. Kakue mosie3Hbie MCKOTlaeMble 000raIijatoTcsi Ha KOHIIeHTPALMOHHBIX CTOJIaxX?
OoborairjeHre Ha BUHTOBBIX CellapaTopax M KOHLIEHTPALIMOHHBIX CTOJIAX.

19. Uro Takoe TspKesast Cpefja U Kakve TUIIbI TSDKeJbIX CpeJ, BCTPeYaroTCs B IPaKTUKe
oborarieHus ?

20. B yem 3aksrouaeTcst CyLJHOCTb IpOLieCca pasziesieHus B TsSDKebIX Ccpejax?

21. Kakue CyleCTBYHOT OCHOBHbIE THUIIbI alllapaToB [/Is Pasfe/eHUs B TSOKeJIbIX
cycrnieH3usix? OnuImTe MPUHLIUI UX PaOOTHI.

22. Knaccudukanys (aoTaljMoHHbIX ITpoLieccoB. B uem 3akitouaeTcs mpotuiecc ¢uioTanuun?

23. Yto Ha3bIBaeTCs KpaeBbIM yIjIOM CMauvBaHUsA?

24. KakoBo Ha3zHaueHHe (P/IOTALIMOHHBIX PeareHToB, UX KaaccupurKarus?

25. B ueM npeumyiecTBo (HI0TALMOHHOTO MeTo/ia oOoralljeHus repefi OCTaTbHbIMU?

26. UYro Ha3bIBaeTcs MpsiMOU 1 obpatHoi ¢uioTaumeit? Kakue oneparu diotaipm
Ha3bIBatOTCSI OCHOBHBIMM, [1epeYUCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BbIJ|e/II0TCS LIeHHble KOMITOHEHTHI IIPY CeJIEKTUBHOM U KOJIJIEKTUBHO-Ce/IeKTUBHOU
cxemax (ioTarumu?

28. Knaccudukanys (aoTaljMoHHbIX MalllvH. BeriomorarenbHoe (piioTaljuoHHOe
obopyioBaHue.

29. MarsHuTHoOe 1oJie ¥ ero CBoMcTBa. MarauTHasi BOCIIpUMMYHBOCTb.

30. Kak pa3nuuaroT MUHepasbl TI0 MarHUTHBIM CBoMcTBaM? Kakoii cusibl TpebyroTcst
MarHUTHbIE TI0JIs1 J/Is1 X oOorareHus?

31. OTKpbITbIE U 3aMKHYTble MarHUTHbIE CUCTeMbl. MarHuTHbIe 110J1s CerapaTopoB.

32. Kakue CyleCcTBYHOT TUIIBI MAaTHUTHBIX CerapaTtopos?

33. MarHuTHbIe cernaparopsl Jyisi o0oraieH’si CH/IbHOMarHUTHBIX PY/I.

34. MarHuTHBIe cenapaTopsl /s oboraijeHurs C/labOMarHUTHBIX PY/,.

35. HasoBuTe MeTo/Ibl U arirapaTthl 00e3B0XKMBaHUsI MPOJYKTOB 00OTall|eHusl.

Llenbto abopaTopHbIX pabOT MO [A@HHOW AUCLMIUIMHE SIBJSIETCS TPAaKTHUYeCKOe  O3Ha-
KOMJIEHWe CTY/IeHTOB C Ppa3/MUHbIMK T[pOLleCCaMd U MeToJaMH  OOorallleHusi T0Jie3HBIX
HCKOTIaeMbIX, a TaKXKe MOTyueHre HaBbIKOB 110 BHITIOJTHEHUIO Pa3/IMUHBIX OMbITOB. B yacTHOCTH,
CTy[IeHT [IO/DKeH yMeTb TIpaBUIbHO 00OOCHOBaTh TIpUMeHeHHe TIpoliecca WM MeToja
oboraiijeHust i 3a/laHHOTO THIIA PY/Ibl, PacCUMTaTb OCHOBHBIE ITOKa3aTeau OOOoTalleHusi U
NpeJCTaBUTh ~ WHJVBUAYa/IbHBIA OTUeT. Bce mMonyuyeHHble SKCMEpUMEHTa/lbHble J[laHHBIE
HE0OXOJMMO TIPOAHA/M3UPOBaTh, TIPOBEPUTh BBIOJIHEHA JIA OCHOBHas 1jeJib  paboThI,
chopmympoBath BeIBO/bI. EC/iM TIOTyYeHbI HU3KKe TeXHOJIOTMUecKre TioKas3aTeid oboraieHus,
yKa3aTb BO3MO>XKHbIe TIPUUUHBI U MyTH MOBBIIIEHHUs TT0Ka3aTeslel.

I[Tpu BeIMTOTHEHUM PAbOT CTpOro cob/M01aTh MPaBH/Ia TEXHUKUA 0€30MacHOCTH U UH-
CTPYKLIMH TI0 paboTe C amnmapaTypoil.

[TepeueHsb mabopaTopHbIX pabor:

V3yuenuie paboThI 111eKOBOM POOUIKY U TTPOM3BO/ICTBO CUTOBOTO aHa/IK3a

V3yuenue pabOThI TUPAIJMIOHHOTO TPOXOTA U orpeienieHre 3 (HeKTUBHOCTH TPOXOUYEHUST
N3yueHue mnipoliecca u3MenbuyeHUs py/, B IIIaPOBOM MebHULe

OoborarieHue >kele3HbIX Pyl HA MarHUTHOM CerlapaTope

Ob6oraiijeHre MOMMMeTa/UTMYECKHUX Py TI0 CXeMe MPSIMOM Ce/IeKTUBHOM (yioTariyiu
OoborarreHue 1MoJie3HbIX UCKOTIaeMbIX Ha KOHI[@HTPALIMOHHOM CTOJIe.

ek whE






IIpunoxenue 2

OueHOYHBbIE CPe/iCTBA JAJisl IPOBe/ieHNs IPOMEe)XYTOUHOH aTTecTalui

a) HJIHHI/IpyEMBIe Pe€3y/1bTaThbl 06y‘—IEHI/IH H OLI€CHOYHbIE€ CPpeACTBA VId IIpOBe/eHus HpOME)KyTO‘—IHOﬁ aTTeCTaluu:

CTpyKTypHBIH
3/1eMeHT
KOMITEeTeHIUU

[TnaHupyemMble pe3y/IbTaThl 00yUeHHS

OLIEHO‘JHLIG CcpeacTBa

OIIK-9 B/1aieHHeM MeTOAAMH aHa/IM3a, 3HAHHEeM 3aKOHOMePHOCTel MoBeJieHUs U YIpaB/IeH!s CBOMCTBAMHU IOPHbBIX MOPOJ, M COCTOSIHHEM
MaccHBa B MpoLeccax J00bIYH U NMepepadoTKH TBEPABIX M0/Ie3HBIX MCKOMAEMbIX, a TAK)Ke MPHU CTPOUTE/IHCTBE M KCIUTyaTalli| M0/j3eMHbIX

COOpY)KeHHUI
3HaThb MeTO/Ibl aHa/IM3a, 3aKOHOMEepPHOCH ITepeueHb meopemuyueckux 60npoco8 K IK3ameHy:
TIOBeZIeHUsI 1 YIIpaB/IeHHsI CBOWCTBAMU 1. Kakue cBoiicTBa MUHEPAJIOB UCIO/b3YIOTCS TIPH Pa3/IMUHbIX MeTo/lax oborareHus ?
TOPHBIX TTOPOJ, U COCTOsIHMEM MaccuBa B | 2. Korja HeoOXouMo MpUMeHsTh MeXaHrueckoe oboraijeHye?
rporieccax Jo0bIur U repepaboTKu 3. V13 Kakux orepariii COCTOSIT MPOLiecchl oborareHus?
TBEPAbIX T0JIe3HBIX UCKOTIAeMBIX. 4. Kakuie TIpoLIeCChl repepaboTKy MUHEPAIbHOTO ChIPbsI Ha3bIBAIOTCS
MIOATOTOBUTE/THHBIMU?
5. Kakue nporjeccel mepepabOTKH MUHEPAIbHOTO ChIPhbsSi HA3bIBAIOTCSI OCHOBHBIMU?
6. Kakue mporjeccel epepab0oTK MUHEPATbHOTO ChIPbSl HA3bIBAIOTCS BCIIOMOTaTeTbHBIMH?
7. Kakue MpoAyKThI M0/Iy4YatoT B pe3y/ibTare oborarijeHus?
8. Uem ompesiensieTcs Tpefie/IbHO BO3MOXKHAsI MacCoBasi 10711 LeHHOT0 KOMITOHEHTa B
KOHLIeHTpaTe?
9. IlpuBeuTe KaueCTBEHHYIO CxeMy O0OraljeHust U CXeMy LIeTH amnraparos.
10. YUem onpesienisieTCst KPYITHOCTB, /10 KOTOPOU TI0JIe3HOE MCKOTIaeMoe IpOOuTCs,
y3MesibuaeTcsi nepes oboraujeHuem?
YmeTb BbIOMpATh METO/[bl aHA/N3a,
3aKOHOMEPHOCH TIOBe/IeHUs U yTIPaBJIeHHsT
9 ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
CBOMCTBaMH 'OPHBIX [TOPOJ, ¥ COCTOSIHHEM
CocraBuTh cxeMy /151 oboraiieHust py/bl
MacCHBa B Mpo1ieccax A00bIUM U
riepepaboOTKN TBePABIX M0JIe3HBIX
HICKOTIAeMBIX.
Bnazgetsb CIIOCOOHOCTRIO BBIOMPATh METO/IbI Pewiums 3adauy:

dHaJ/IM3d, 3dKOHOMEPHOCH TOBeJeHNUS 1

OHpEAE]’II/ITb MdCCOBYIO JOJIFO Me/[IM B KOHLIEHTDPATe, COCTOAILIEM U3 ITMPHUTA 1 MHUHEDAJIOB,




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OruieHOYHBIE CpeficTBa

yrpaBJ/ieHUs] CBOWCTBaMHU TOPHBIX [TOPOJ, U
COCTOSIHMEM MacCHBa B IpoLjeccax
I00bIUM 1 TIepepabOTKY TBEPBIX
T10J1e3HBIX UCKOMNAaeMbIX.

yKa3aHHBIX B Tabmmiie (110 3a/1aHUI0)

ITK-4 roToBHOCTBIO OCYyII€CTB/IATb TEXHUUYECKO0€ PYKOBO/JACTBO rOPHBIMH M B3PDbIBHBIMH paﬁoTaMn Inpu 3KCHJ1yaTal(I/IOHHOﬁ pPa3BejKe, JI[OﬁLI‘Ie

TBEPADBIX IM0J/IE3HBIX HCKOIIdEMBbIX, CTPOUTE/IbCTBE U IKCIIyaTdllUH IMMO/A3€MHBIX 06'BEKTOB, HEIMmoCpeACTBEHHO YIIPABJ/IATDH IPOIieCCAMH Hd
MNPpOU3BOJCTBEHHbLIX 00HeKTOB

3HaThb OCHOBHBIE TTOHSTHSI METO/I0B, CII0c060B U | IlepeueHb meopemuueckKux 60npoco8 K 3K3amMeHy:
CpeJICTB TIOJTyUeHUsI CbIPbsl U 1. CyuiHocTb, r/1aBHbIe 0COOEHHOCTU U KTacCU(UKaryst 060raTUTeTbHbIX
KOHLIEHTPATOB IpU 1epepaboTKu TIPOLIECCOB.
T10J1e3HbIX HCKOTaeMbIX 2. OcHOBHbIe (haKTOPBI, BIUSIOLME Ha BBIOOP MeToa 0boraIieHusl.
Ymetb BbIOMpATh TEXHOJIOTHIO TIPOM3BO/ICTBA
paboT 110 00OOTaIeH IO MOJIe3HBIX ITpumepHble npakmuyecKue 3a0aHusi 0/1s1 IK3aMeHa:
MCKOTIaeMbIX, TIPUMEHSITb CITIOCOOBI U CocTtaBuTh CxeMy /iJist ob6oraiteHus pyAbl
CpeJiCTBa /1JIsl TIOJTyUeHUsT KOH/IUL[MOHHBIX
KOHLIEHTPaTOB
Bnazets CNoCcoOHOCTHIO BBIOMpATh U pacCUMThIBaTh | Pewuums 3adauy:

OCHOBHBIE TeXHOJIOTUYECKHE TlapaMeTphl
3¢ (}eKTUBHOTO 1 5KOJIOrMYeCcKy
6e30macHOro MPOU3BO/ICTBA paboT IO
nepepaboTKe ¥ oOoraiieHHo
MHHEepa/IbHOT'O ChIPhsi HA OCHOBE 3HAaHWM
TIPUHLIMTIOB (pJIOTAIJMOHHOTO
MIPOEKTUPOBAHMS TEXHOJIOTHUECKUX CXeM
oboraTuTe/IbHOrO MPOM3BO/ICTBA U BbIOOpa
OCHOBHOT'O ¥ BCITOMOTaTe/IbHOTO
oboratuTesibHOr0 060py10BaHUS

OmnpezieMTh TEXHOJIOTMUECKHe TTOKa3aTe/Tu 00oralieHust MeIHOW Py/bl:

- BBIXO/] ME/IHOT'O KOHIIEHTpATa,

- BBIXOJ XBOCTOB,

- MacCy XBOCTOB,

- U3BJIeUeHHe Me/Id B Me/IHbIN KOHIIEHTpaT,

- U3BJIeUE€HUe MeJIK B XBOCTBI [I/Isl YCJIOBUM, YKa3aHHBIX B Ta0JI.

Pe3ybTaThl pacueTa TEXHOJOTMUECKUX TTOKa3aTesiel 0popMUThb B BU/e CTaHAPTHOU
TabJTULIBL.

OmnpezieMTh MapKy MeJJHOTO KOHIIeHTpaTa 13 Tab1.

IIK-5 roToBHOCTbI0 AEMOHCTPHUPOBATDb HABBIKH pa3pa60TKn IV/IAHOB MEPOHPI/IHTI/Iﬁ M0 CHIDKEHUI0 TeXHOTeHHOM HArpy3KHu Mpou3BoO/JCTBA HA




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OruieHOYHBIE CpeficTBa

OKPY>KaIoOIIyH cpeJly NMPH IKCIUTyaTaljHOHHOH pa3Be/Ke,

CTPOMUTE/ILCTB

€ 1 JKCIIyaTdllU!

I[Oﬁbl‘-le H HepepaﬁoTKe TBEePJAbIX MM0J/IE3HBIX HCKOIIdEMBbIX, d TAK)Ke IIPHU

3HaThb

HayuHble METO/IbI U MEPOIIPUSITHS T10
CHIKEHHIO TeXHOT'eHHOM Harpy3Ku Ha
OKpY>KaroI1yto cpefly npu
9KCTUTyaTallMOHHOM pa3Befike, 100bIUe U
repepaboTKe TBeP/BIX M0JIe3HbIX
HICKOTaeMbIX

IlepeueHb meopemuuecKkux 60nNPoco8 K IK3ameHy:
1. CymHocTb, T1aBHBIE 0COOEHHOCTH 1 K/lacCH(UKaLMsl 000TaTUTeTbHBIX TTPOLIeCCOB.

Ywmets

TIPUMEHSITh HayuHble METO/IbI U
MEPOTIPUSITUS TI0 CHWKEHUIO TeXHOT€HHOM
Harpy3KH Ha OKpY’KaroIlyro Cpefly Tpu
9KCIITyaTal[MOHHOM pa3BeiKe, A00ObIUe U
repepabOTKe TBEP/BIX MOJIe3HBIX
HCKOTIaeMbIX

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
CocraBuTh CxeMy /151 oboraiieHust py/bl

Bnagets

HaBbIKAMU MPUMEHEHUsI HayUHbIX
METO/IOB U MEPOTIPUSATHH M0 CHKEHUIO
TeXHOTeHHOU Harpy3KH Ha OKPY>KaroL[yI0
cpezy TIpU 3KCIUTyaTal[IOHHOMN pa3Be/ke,
no0brue 1 iepepaboTKe TBepAbIX
TI0/Ie3HBIX MCKOTIaeMbIX

Pewiums 3adauy:
OmnpezennTbh MaCCOBYIO JIOJTFO MeJJ B KOHIIEHTPAaTe, COCTOSIIIEM U3 MPUTa U MUHEPAJIOB,
yKa3aHHbIX B Tabmuie (10 3a/]aHHIO0)

ITK-12 roToBHOCTHIO ONIEPAaTHBHO YCTPAHATH HAapyIIeHHs MPOU3B0/[CTBeHHBIX MPOIeCCOB, BECTH NEPBHYHBIN y4eT BbINO/THSeMbIX padoT,
aHa/IM3UPOBATh ONepaTHBHbIE U TeKYI[He N0Ka3aTe/J i MPOU3BO/CTBA, 000CHOBBIBATH MPe//I0)KeH!s M0 COBEPIIEHCTBOBAHHUIO OPraHU3aLiU
MPOM3BOACTBA

3HaThL

OCHOBHbIe TeH/IeHLINA Pa3BUTHS
MPOU3BO/ICTBEHHBIX MPOLIECCOB,
TOKa3aTe/u NMPOor3BO/CTBa

Ilepeuenb meopemuyueckux 60npoco8 K IK3amMeHy:

1. Kakue riporieccsl mepepabOTKH MUHEPATBHOTO ChIPbSI HAa3bIBAIOTCS

MO TOTOBUTE/IbHBIMU?

2. Kakue miporjecce! riepepab0TKA MHUHEPATbHOTO ChIPhSi HA3bIBAIOTCS OCHOBHBIMU?

3. Kakue nporjeccel nepepaboTK¥ MUHEPaTbHOTO ChIPbsi Ha3bIBAIOTCSI BCIIOMOTaTe/IbHbIMU?




CTpyKTypHBII

371eMeHT [TnaHupyemble pe3yabTaThl 00yUeHHUs OueHouHbIe Cpe/iCTBa

KOMITeTeHLIUU

Ymetb TIPUMEHSTb U3yUeHHbIe TeHJEeHLIUU
pa3BUTHS IPOM3BO/CTBEHHBIX MPOLIeCcCOB, | IIpumepHble npakmuueckue 3a0aHus 0/151 IK3AMeHa:
TOKa3aTe/u MPOM3BO/[CTBA B CocTaBUTh CxeMy /ijisi 00oraleHus: pyabl
npodeccroHaNIbHOU [iesiTeTbHOCTH

Bnagets TeHZeHLIUAMU pa3BUTHUSA Pewiums 3adauy:

TIPOM3BO/ICTBEHHBIX MPOLIECCOB,
TMoKa3aTe/v MPOM3BO/ICTBA B
npodeccroHaNIbHON [iesATeTbHOCTU

Onpefenutbs MacCOBYIO [JOJIO LIMHKA B KOHL|EHTpaTe, COCTOSALLEM U3 TTMPUTa U MUHEPAJIOB,
yKa3aHHbBIX B Tabmmiie (110 3a/1aHUI0)

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHBIX HHHOBAIMOHHbBIX PelIeHHi M0 YKCIUTyaTaljMOHHOM pa3BejiKe, f00bIue, mepepadoTKe TBepPAbIX

110J/I€3HBIX HCKOIId€MBbIX, CTPOUTE/IbCTBY U JKCILIyaTdllA

M M0/I3¢MHBIX 00HeKTOB

3HaThb OCHOBHbIE TeH/IeHL[UU pa3BUTUS ITepeuenb meopemuyueckux 60npoco8 K IK3ameHy:
WHHOBALIMOHHBIX pelleHuH 10 1. Kakue npoiyKThl TIOJy4atoT B pe3ysbTaTe oboralieHusi?
riepepaboTKe TBep/IbIX M0JIe3HBIX 2. Yem omnpepiensieTcsi pefie/ibHO BO3MOYKHasi MacCcoBas /107151 LIeHHOTO KOMIIOHEHTa B
MCKOTIaeMbIX KOHL|eHTpaTe?

Ymets NIPYMEHSTh U3yYeHHble TeHJeHLUN

. ITpumepHble npakmuyecKue 3a0aHus 0/151 IK3aMeHa:
Pa3BUTHSI MHHOBALIMOHHBIX PelleHni 110
CocTaBUTh CxeMy [Jis1 0O0ramieHust py/bl

nepepabOTKe TBep/bIX M10JIe3HbIX
HICKOTIaeMbIX

Bnazets TeH/leHLIUSMU Pa3BUTHSI MHHOBALIMOHHbIX | Pewuums 3adauy:

peliieHUH TI0 TiepepaboTKe TBepAbIX
TI0JIE3HBIX UCKOTIAeMBIX

PaccuuTath TeXHOJOTMUECKHe MoKa3aTe/u oboraiieHus (hI0TalMOHHOTO Liexa. Pe3ybTaTel
TIpe/ICTaBUTh B Tabsuile. VicxoHble aHHbIe: MaccoBas fosist Cu B pyze — 0,9 %, B
KoHLeHTpaTe — 20 %, B xBocTax — 0,1 %.

IICK-6-4 ciocoO0HOCTBI0 pa3padaThiBaTh M peaii30BbIBaTh MPOEKTHI MPOU3BO/ACTBA MPH NepepadoTKe MUHEPA/IbHOI0 U TEXHOT€HHOT'0 ChIPbS
Ha OCHOBE COBPEMEHHOU MET0/10/IOTHH MPOEeKTHPOBAHUsI, PaCCYUTHIBATH MPOU3BOAMTETHHOCTD U ONPEe/Ie/ISITh MapaMeTPhbl 000pyAOBaHHUS




CTpyKTypHBII

3/IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs OreHouHble CpefCTBa
KOMITeTeHLIUU
oboraTuTe/bHBIX (habpukK
3HaTb BCe JTarbl IPOM3BOACTBA IIPU ITepeueHb meopemuyeckux 60NPoOCO8 K 3K3AMEHY:
repepab0OTKe MUHEPALHOTO U 1. Kakue cBoiCTBa MUHEPAJIOB MCIO/IB3YIOTCS TIPY Pa3/IMYHbIX MeTOAax oboraieHus?
TeXHOT'eHHOT'O ChbIPbsl HA OCHOBE 2. Korga Heo6xoauMo MpUMeHsITh MeXaHrueckoe oboraijeHye?
COBPEMEHHOW MeTO/I0JI0TUH 3. VI3 KakuX orepaiyii COCTOSIT MPOLeCChl 0OorareHus?
IIPOEKTUPOBAHHUS 4. Kakue mipoliecchl repepaboTKi MUHEPAIbHOTO ChIPbsI Ha3bIBAIOTCS
MOATOTOBUTEJ/IbHBIMU?
5. Kakue nporjecce! mepepabOTKH MUHEPATBHOTO ChIPbsi HA3bIBAIOTCSI OCHOBHBIMU?
6. Kakue nporiecchl nepepaboTKH MUHEPAIbHOT'O ChIPbsl HAa3bIBAIOTCST BCTIOMOTaTe/TbHbIMU?
Ymets aHa/IM3MpoBaTh BCe 3Tallbl [IPOM3BO/CTBA
Tpy nepepaboTKe MUHePaIbHOTO U ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
TeXHOT€HHOT'O ChIPbsl HA OCHOBE CocTtaBuTh Cxemy /i/1s1 oboraiteHus pybl
COBPEMEHHOU MeTO/0JIOTUH
TIPOEKTHUPOBAHUS
Bnagets rporieccamu Mpou3BOCTBA TIPU Pewiums 3adauy:

repepaboTKe MUHepalbHOTO U
TeXHOTEHHOTO ChIPbsI HA OCHOBE
COBpPEMEeHHOU MeTO/0/I0TUU
TIPOEKTHUPOBAHUS

Ornpeie/TUTh TEXHOJIOTHUECKKE TIOKa3aTe/in 000rallieHust Kele3HOH py/Ibl:

- BBIXO/ KOHIIEHTpATa,

- BbIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUeHUe KeJie3a B KOHI|eHTpar,

- M3BJIeUEHHe Kesle3a B XBOCThI [Ijisl YC/IOBUM, YKa3aHHBIX B Ta0JI.

Pe3ysibTaThl pacueTa TeXHOJIOTHUECKHX MTOKa3aTesiell 0hOpMUTh B BHIe CTaHAPTHOMN
TaOHLIBI.

IICK-6-5 roToBHOCTHIO IPpUMEHATb COBPp€MEHHbIE l/IH(l)OpMa]_[l/IOHHbIe TE€XHOJ/IOTHH, dABTOMATU3UPOBAHHbIE CUCTEMBI ITIPOCKTUPOBAHUA

o0oraTuTe/bH

bIX MIPOU3BOACTB

3HaThL

NIPYHLUITBI U METO/BI CO3/,aHuUs
COBpEeMeHHbIX UH(OPMaIMOHHbIX

TeXHOJIOTUM B MPAaKTUUeCKOU

ITepeueHb meopemuyuecKux 60npoco8 K IK3ameHy:
1. Kakuie anmapatbl UCIOJTb3YIOTCS /15 APOOIEHUST U U3MeTbUeHUsT PYbI?
2. B ueM cOCTOUT Ha3HayeHHe oreparyii rpoxoueHus, KaacCuhuKammn?




CTpyKTypHBII

371eMeHT [TnaHupyemble pe3yabTaThl 00yUeHHUs OueHouHbIe Cpe/iCTBa
KOMITeTeHLIUU
JesITeIbHOCTH 000TaTUTeTbHBIX 3. Kakue armapathbl UCTIOb3YOTCS Ji/1s1 OTlepalivii TpOX0UeHus ¥ KiacCuuKarin?
TIPOU3BO/ICTB 4. Kakre 3aKOHOMEPHOCTH Jie)KaT B OCHOBe IPABUTALIMOHHOIO Tpoliecca oborareHus ?
Knaccudukarysi rpaBUTaljMOHHBIX MTPOL[ECCOB.
5. Knaccudukarys ¢uoTaljioHHBIX TIPOLieccoB. B ueM 3ak/rouaeTcsi Tipoiiecc (uioTaiiyuu?
6. B ueM 3ak/t0uaeTCsi MAarHUTHBINA MeTo/] 00oraijeHus?
Ymetb TIPUMEHSTb MMPUHLUIIBI U METO/bI
CO3/laHHsI COBPEMEHHBIX ITpumepHble npakmuyecKue 3a0aHus 0/151 IK3aMeHa:
MH(OPMAaLIMOHHBIX TEXHOJIOTHH B CocTaBUTh CxeMy /ijisi 00oraleHus: pyabl
MPaKTUYeCKOH JiesiTeJIbHOCTH
000raTUTE/IbHBIX MPOU3BOZICTB
Bnagets TIPUHLMIIAMA U MeTOZ,aMU CO3/,aHUs Bbinoasums 3adaHue:

COBPEMEeHHBIX MH(OPMaL[MOHHBIX
TeXHOJIOTUW B MPaKTUUECKOU
JlesiTeTbHOCTU 000raTUTeTbHBIX
TIPOM3BO/ICTB

OnpezieIMTh TEXHOJIOTMUECKHE TTOKa3aTe/n 00oralijeHust MeIHOU pPy/bl:

- BBIXOJl MeTHOTO KOHIIEHTPATa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUeHUe MeJIM B Me/IHbIM KOHLIEHTpAT,

- U3BJIeUeHre MeI B XBOCTBI [I/IsI yCJIOBUM, YKa3aHHBIX B Ta0JI.

Pe3y/ibTaThl pacueTa TeXHOJIOTHUECKHX TTOKa3aTesiell 0hOpMUTD B BHIe CTaHAPTHOMN
TaOJTHLIBL.

OnpezsenuTb MapKy MeJHOTO KOHLIeHTpaTa 13 Tab/1.







0) ITopsa0k NMpoBeAeHNsI MPOMEKXYTOUHON aTTeCTaLMH, MOKa3aTe/ Il U KPUTePUH
OLleHHBaHMSI:

[TpomesKyTOUHasi aTTecTals 1o gucruriHe «OboraieHue 1moJie3HbIX NCKOTIaeMBbIX»
BK/TFOUYaeT TeopeTHuUeCcKre BOIPOCHI, MO3BOJISIFOIIME OLIeHUTh YPOBEHb YCBOEHUSI
00yuaroIUMUCS 3HaHUH, U TIPAaKTUUeCKHe 3a/IaHusl, BBISB/ISIOIIHE CTeTleHb C(hOPMUPOBAHHOCTH
yMeHUH U BafieHu, MpOBOAUTCS B (hOpMe 3K3aMeHa.

JK3aMeH 10 IaHHOM [TUCLIUIUIMHE TIPOBOAUTCS B YCTHOM (hopMe M0 3K3aMeHaliOHHbIM
OusteTam, Ka>Kblid M3 KOTOPBIX BK/TFOUAeT 2 TeOPeTUUeCKHX BOIIPOCA U OJHO TTPAKTHUeCKOe
3a/laHue.

OK3aMeH IMPOBOJUTCS 10 OUieTaM, OXBaThIBAIOII[UM BeCh MPOUWIeHHBIM MaTepual. 1o
OKOHYaHWM OTBeTa 3K3aMeHaTOP MOXKeT 3a/laTh CTY/|eHTY [OTOIHUTEe/IbHbIe U YTOUHSIOLIe
BOTIPOCHI. [10/I0’)KUTETBHBIM TaKXe OyIeT CTpeM/IeHHe CTY/jeHTa U3/I0KUTh Pa3/IMuHble TOUKU
3peHust Ha pacCMaTpUBaeMYHo Mpo0/iemMy, BBIPA3UTh CBOe OTHOLIIEHHE K Hel, TPUMEeHHUTh
TeopeTHUeCKye 3HaHUs 110 COBpeMeHHbBIM Tpob/ieMaM o0oralrieHus 1oJie3HbIX NCKOTIaeMbIX.

[TokazaTenu ¥ KpUTepUU OLIeHHMBaHUS SK3aMeHa:

— Ha OLIeHKY «OT/INYHO» (5 06as10B) — 00yyaromuiicst TOKa3bIBaeT BLICOKHMA YPOBEHb
chOpMHPOBAHHOCTU KOMITETEHLIUMH, T.€. CTy/IeHT, IPe/iCTaB/isieT BCECTOPOHHEE,
cUCTeMaTHUecKoe 1 ryOoKoe 3HaHue yueOHO-TIPOrpaMMHOTO MaTepuasa, yMeHre CBOOOIHO
BBITIO/THSAT 3a/laHus, TIpelyCMOTPEHHbIEe POrPaMMOM, YCBOMBIIMKM OCHOBHYIO M 3HAKOMBIN C
JIOTIOJIHATeTbHOU JIMTepaTypOM, peKOMeH/I0BaHHOM MporpamMmoii. Kak npaBusio, oLieHKa
«OTJINYHO» BBICTAB/ISIETCS CTy/IeHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX TIOHATHMN
JVICLIUTI/IMHBI B MIX 3HAYeHUH [J1s1 TIpHoOpeTaeMoil mpodecC, POSIBUBIIIMM TBOPUECKHe
CTIIOCOOHOCTH B TIOHUMaHWUU, U3/I0)KEHUH U UCTIONb30BaHUH yueOHO-TIPOrpaMMHOT0 MaTepuara.;

— Ha OIIeHKY «XO0poIIo» (4 6asna) — 00yJaroIuiics oka3biBaeT CpeJHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHLIWH, T.e. CTYZeHT Tpe/CTaB/sieT TI0JTHOe 3HaHKe yueOHO-
MIPOrpaMMHOT0 MaTepuasa, YCIelIHO BbIOJHSOIIMK pelyCMOTPeHHbIe B IIporpaMMe 3a/iaHus,
YCBOUBLLMI OCHOBHYIO JINTEPATypPy, peKOMEeH/I0BaHHY10 B mporpamme. Kak npaBusio, orjeHKa
«XOPOILIO» BBICTaB/ISETCS CTy/leHTaM, MTOKa3aBLIMM CUCTeMaTUUeCKWUi XapakTep 3HaHUH 110
JUCLIMTUTAHE U CTTIOCOOHBIM K UX CaMOCTOSITe/IbHOMY TTOTIO/THEHUIO U 0OHOBJ/IEHUIO B X0O/ie
JaybHeuIer yueOHol paboThl U MpoheCcCHOHATBLHOMN AeATeTbHOCTH;

— Ha OILIeHKY «Y/IOBJIeTBOPUTEIBHO» (3 6asnia) — obyyaroluiicsi moKa3bIBaeT IOPOTOBLIM
ypoBeHb C()OPMUPOBAHHOCTH KOMITETEHLIMH, T.e. CTY/J|eHT, [pe/ICTaB/IsieT 3HaHUsi OCHOBHOT'O
yueOHO-TTPOrpaMMHOr0 MaTepHasia B 00beme, He06X0UMOM [/l JanbHeHIel yuebbl 1
Tnipe/icTosiIel paboThI TIO CITeMaTbHOCTH, CTIPABJISFOILUICS C BBIMTOJTHEHHEM 3aJlaHuiH,
rpelyCMOTPEeHHBIX TTPOrPAMMOM, 3HAKOMBIM C OCHOBHOM IUTepaTypol, peKOMeHI0BaHHOM
nporpamMmoii. Kak rpaBusio, oLjeHKa «y/|0B/IeTBOPUTEIbHO» BbICTAB/ISIeTCS CTYI€HTaM,
JIOTTyCTUBILIKM TOTPELIHOCTU B OTBETE Ha SK3aMeHe U TIPU BbITIOJTHEHUU 3K3aMeHaLMOHHBIX
3alaHu, HO 00/1a/]af0I[M HeOOXOAMMBIMU 3HAaHUSIMU JIJISl UX YCTPaHeHUsl 10| PyKOBOJCTBOM
riperoziaBaTe’is;

— Ha OLIEHKY «HEeY/IOBJIeTBOPUTEIbHO» (2 Oasia) — pe3ysibTaT 00y4eHus He JOCTUTHYT,
oOyuaroIuiicss He MOXKeT TI0Ka3aTh 3HaHWs Ha YPOBHE BOCIIPOM3BeZleHHsI U 00bsICHeH s
MH(pOpMaLK, He MOXKeT TI0Ka3aTh UHTe//IeKTyaslbHble HaBbIKHM pellieHUs MPOCThIX 3ajauy, T.e. y
CTyzeHTa, 00Hapy>KHUBarOTCs MPOOesIbl B 3HAHUSIX OCHOBHOTO YueOHO-TIPOrpaMMHOTO MaTepHaria,
JOCTUTHYTHI TIPUHLIAITHA/IBHBIE OIIMOKY B BBITTOJTHEHUH TTPeAyCMOTPEHHBIX ITPOTPaMMOit
3a/laHUM.

Ha OLIEHKY «HEeY/OBIeTBOpUTebHO» (1 6arut) — 00yJaromuiics He MOXKeT M0Ka3aTh 3HaHUS Ha
yPOBHe BOCIIPOM3Be/ieHUs1 U 00bsiCHeHUs MH(GOpMaLUY, He MOJKeT T0Ka3aThb UHTe/IeKTya/ibHble
HaBBIKU pelleHus TIPOCThIX 3a7iay.
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