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JIner akTyanuzanun padoyeii mporpamMmbl

Palouast mporpaMMa MEPEecMOTpeHa, o0Cy kieHa U ofo0peHa st pealu3alluy B 2020 - 2021
y4eGHOM TOIy Ha 3aceanuy kadeapsl [ '€0norny, MapKIICHACPCKOTO Aena 1 oboraieHHs

[Tporoxon ot 03 cel{%() r. Ne 1
3as. xadenpoit _ = WA, Tpunms

Pabouast mporpamMma NepecMoTpeHa, 00cyIkieHa 1 Oo0peHa UL eali3alui B 2021 - 2022
y1eGHOM rofly Ha 3aceTaHuu kKapenpsl ['eomoruy, MapKIIeiIepcKoro Jena i 00oramenns

IIpoTOKONI OT 2000 ENe T
3aB. xadenpoi WA, T'pammn

Pa6ouast mporpaMMa TiepecMOTpeHa, 00Cyx/IeHa i 0n00pena Ais PeanH3aliy b 2022 - 2023
y4eBGHOM rofty Ha 3acefjanni kadeapsl [ '€0oruy, MapKIIeiiAepeKoro nena u oborarmeHns

[TpoToxomor __ 2003 No

3aB. kadenpoi I/I.A.ﬁJI/IU.IHH

PaGouast mporpaMMa nepecMoTpena, 06cyIkIena 1 of00peHa U peali3alni B 2023 - 2024
y4eBHOM rofy Ha 3acenaHn kadenps [eoornm, MapKICHIEPCKOTo Jiena 1 oborareHus

IMpotoxomor __ 20 m: Ne

3aB. kadenpoi W.A. I'pumne

Pa6ouast mporpaMMa IepecMOTpeHa, oGey iiena i ofo0peHa UL peau3aniy B 2024 - 2025
yaeGHOM roy Ha 3acefanuy kadenpsl [ 'eonoriu, MapKIIeii Iepekoro ema u oOoramen#s

[Iporoxomor ___ 20« T (Mo

3as. xadeapoi I/I.:A.ﬁmmm{

PaGouas mporpaMma IepecMoTpena, o6y kieHa 1 000peHa Ul PeaTi3alii B 2025 - 2026
yueGHOM romy Ha 3acenanud kadenpsl [eosorni, MapKIeHIEPCKOTo Jiena 1 oforameHus

Ilporoxomor 2000 rd Noo Sy
3aB. xadenpoit W.A. I'pumus




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LlesisMu OCBOEHUS AUCHUITIMHBI «DIOTAl[MOHHBINA MeTo/, 00oralljeHUs» SIB/SIOTCS pa3-
BUTHE Y CTYJEHTOB JINYHOCTHBIX KauecTB, a Takke (popmupoBaHUe MpodecCHOHATBHBIX KOM-
reTeHIM B cooTBeTCTBUM C TpeboaHusmu PI'OC BO no crnenmansHocTd 21.05.04 T'opHoe
Jierno.

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

HOuctyrvHa  PioTalMOHHBIA MeToZ, oOoraiieHus BXOAWT B BapUaTHBHYIO YacTb
yueOHOro Ty1aHa 00pa3oBaTeTbHOM TTPOTPaMMBI.

Ons  w3ydyeHWss  JUCLIMIUIMHBI ~ HeoOXOJWUMbI  3HaHUS  (YMeHWs,  BJaJieHus),
chopMHUpOBaHHBIE B pe3yJbTaTe U3yUYeHH s JUCLIUTIIMH/ TPaKTHK:

Xumus

du3nyeckas XMMUs

Xumus (pyioTopeareHTOB

TepMouHaMUKa (IOTAL[MOHHBIX CUCTEM

du3nuecKre MeTOZBI U3yUYeHHs TI0Ie3HBIX MCKOTIaeMbIX

3HaHus (yMeHus, BaJieHus1), TIOJTyYeHHbIe TPU U3yUYeHUH JaHHOW JUCLUIIMHBI OyayT
HE0OXOAUMBI [I7Ist U3yUeHUsT TUCLIUTIIMH/TIPAKTUK:

[ToAroToBKa K 3aluTe 1 3alllyTa BBIMTYCKHON KBaMU(UKALIMOHHON PabOThI

TexHos10rUsi 00OTaIIEeHUS TT0/Ie3HBIX UCKOTAaeMbIX

[TepepaboTKa ¥ UCIOIB30BAHKE TIPOAYKTOB 00OTall[eHHsT

3 KommnereHuu o0yuarwmerocsi, GopMupyemMbie B pe3y/ibTaTe 0CBOCHHA

AMCIHUIUIAHBI (MOY/IA) M IUIaHUpPYyeMble pe3y/IbTaThl 00yueHHs

B pe3sy/ibTaTe 0CBOEHHUS AMCLUILIMHBI (MOAY/Is1) «DIOTAlMOHHBINA MeTOZ, 060oralieHus»
oOyuaroruics fo/mkeH 00/1afiaTh CeyONUMA KOMITeTEHIIASMU:

CTpyKTYpHBIii [TnanupyeMble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMITEeTeHLINU

ITK-4 roTOBHOCTBIO OCYILIeCTB/ISITh TEXHUUECKOe PYKOBO/ICTBO FT'OPHBIMH U B3PBIBHBIMU
paboTamu MpH KCIUTyaTal[AOHHOW pa3Be/iKe, 0ObIUe TBepPAbIX MOJIe3HBIX NCKOTIAeMBIX,
CTPOMTEJILCTBE M SKCIUTyaTalliH TI0/I3eMHbIX 00beKTOB, HEIIOCPe[CTBEHHO YITPABJIATh
TIpOIieccaM¥ Ha TIPOM3BO/ICTBEHHBIX 00bEKTaX, B TOM UHCJIe B YCIOBUSIX Upe3BbIUaliHbIX
CUTYaLUM

3Hatb OCHOBHBIe TTOHSITHSI METO/IOB, CIIOCOOOB U CPe/ICTB MOJTyUeHUs! ChIPbs U
KOHIIEHTPATOB TPY 1epepabOTKU TM0JIe3HBIX KCKOTIaeMbIX

YMmeTb BbIOMpATh TEXHOJIOTHIO TTPOM3BO/ICTBA paboT 110 06orallieH!Io Mose3HbIX
HCKOITaeMbIX, TIPUMEHSITh CITIOCOOBI U CPeZICTBA AIJIsl TIOTyYeHUsT
KOH/IULIMOHHBIX KOHLIEHTPaTOB

Bnagets CMOCOOHOCTBIO BLIOUPATh U PaCCUUTHIBATh OCHOBHBIE TEXHOJIOTHUECKUE
rapameTpbl 3pPEeKTUBHOTO U IKOJIOTUYeCKH 6e301acHOro POU3BO/ICTBA
paboT 1o nepepaboTKe U 0OOralleHH0 MUHEPA/TILHOTO CHIPbSl HA OCHOBE
3HaHWI MPUHLMAIIOB (DJIOTALIMOHHOTO MPOEKTUPOBAHUS TEXHOIOTHUECKUX
cxeM 000TaTUTEeTbHOTO TTPOM3BO/ICTBA M BBIOOpPA OCHOBHOTO U
BCIIOMOTaTe/IbHOr0 000TaTUTEe/TLHOTO 000pY/10BaHMUS

[TK-5 rOTOBHOCTBIO IEMOHCTPUPOBATh HABBIKK Pa3pabOTKU MIAHOB MEPOTIPUSTHH I10
CHWKEHHIO TeXHOTeHHOM Harpy3Ku MPOM3BO/CTBA HAa OKPY KaroLLyI0 Cpe/ly Mpy
9KCIUTyaTalMOHHOU pa3Befike, A00ObIUe 1 repepaboTKe TBeP/bIX TOIe3HBIX NCKOTIAeMbIX, a
TaK>Xe TIPY CTPOUTENIbCTBE U SKCIUTyaTal[uM 10/13eMHbIX 00beKTOB




3HaThb

Hay4Hble METO/bl U MEPOIIPUSTHS M0 CHWXKEHUIO0 TeXHOT@HHOM Harpy3Ku
Ha OKPY’KaloIlyt0 cpe/ly TpU SKCIUTyaTal[iOHHOW pa3BeiKe, 100bIue 1
nepepabOTKe TBEP/BIX M0JIe3HBIX KCKOTIAEMbIX

YmeThb TIPUMEHSTh Hay4YHble MeTO/bl U MEPOTIPUSTHS 10 CH)KEHHUIO TeXHOT€eHHOU
Harpy3Ky Ha OKDPY>KatoIllyto Cpefly MpH SKCIUlyaTallMOHHOW pa3BeJkKe,
J00bIue 1 TiepepaboTKe TBePAbIX T0JIe3HBIX NCKOTTaeMbIX

Bnagets HaBbIKaMU NIPUMEHEeHUs] HayUHbIX METOJ0B U MEPOIPUSITUN 110 CHY>KEHUIO

TeXHOTeHHOH Harpy3KH Ha OKPY’KaroI[yI0 CPe/ly MpY IKCIUTyaTaljiOHHOH
pa3Bejike, 00bIUe U repepaboTKe TBEP/BIX MMOJIe3HBIX UCKOMAeMbIX

[1K-12 roToBHOCTBIO OIepaTUBHO YCTPAHATH HapYIlleHWs MPOHU3BOACTBEHHLIX ITPOL€CCOB, BECTU
HepBHqHLIﬁ yueT BBITIOJIHAEMBIX pa60T, dHA/TM3WPOBATH OIlePATUBHBIE U TEKYII[HE IMOKa3aTe/In
MPOMN3BOACTBA, 000CHOBBIBATh rnpeajaoXeHud 110 COBePIIeHCTBOBAHWIO OPraHr3aliuA

TIPOM3BO/CTBA

3HaTb OCHOBHbIe TeHZIeHLIUM Pa3BUTHS TIPOM3BOZCTBEHHBIX MPOLIECCOB,
ToKa3aTe/v MPOM3BO/ICTBA

YmeThb TIPUMEHSITb U3yUueHHbIe TeH/IeHI[UU Pa3BUTUSI POU3BO/ICTBEHHBIX
TIPOLIeCcCoB, MOKa3aTe M MPOX3B0O/ICTBa B MpodeCcCOHaTbHOM
JlesiTeIbHOCTH

Brazgetsb TeH/eHLIUSMU Pa3BUTHSI TIPOM3BO/CTBEHHBIX MPOLIECCOB, TIOKa3aTesTn

MIPOM3BO/CTBA B NPO(eCCUOHA/IBHOM J1eATeIbHOCTH

ITK-19 roToBHOCTHIO K pa3paboTKe MPOEKTHLIX MHHOBAL[MOHHBIX pelleHUi 0
SKCIUTyaTaljMOHHOU pa3Beike, A00ObIue, IepepabOTKe TBEP/BIX MOJIE3HBIX UCKOTIAeMBbIX,
CTPOUTENIbCTBY M FKCIUTyaTaLUM M0/[3¢MHBIX 00BEKTOB

3HaTb OCHOBHBIe TeH/IeHLJUM Pa3BUTHsI MHHOBAL|MOHHBIX pellleHUi 1o
riepepab0TKe TBeP/IbIX IM0JIe3HBIX MCKOTIAeMbBIX

Ymetb MPUMEHSTh U3yUYeHHble TeH/|eHL[UM pPa3BUTHsI MHHOBAL[MOHHBIX pelLleHUi
110 TiepepabOTKe TBEP/bIX MOJIe3HBIX UCKOMAeMbIX

Bnagets TeH/|eHLIUSIMA Pa3BUTHSI MHHOBALIMOHHBIX pellleHnH 10 TiepepaboTke

TBEPAbIX IMOJIE3HBIX MCKOIIa€MbIX

[1CK-6.4 criocobHOCTBIO pa3pabaThiBaTh U peann30BbIBaTh MPOEKThI MPOM3BO/CTBA MPU
riepepaboTKe MUHEPaJbHOTO U TEXHOT€HHOTO ChIPbSi HA OCHOBE COBPEMEHHOU MeTO/|0/I0TUU
NIPOEKTHPOBAaHUs, PACCUMTBIBATH NTPOM3BOAUTE/ILHOCTD U OTpe/eisATh NapaMeTpbl
obopyioBaHus oboraTuTebHBIX (abprK, GopMUPOBAThH reHepaIbHbIN I/IaH M KOMIIOHOBOYHBIE
perieHust 000raTUTeNbHBIX (adpUK

3HaThb BCe JTarlbl IPOU3BO/ICTBA TP 1epepaboTKe MUHEepPaTbHOTO U TEXHOT@HHOTO
ChIPbsSl HA OCHOBE COBPEMEHHOUW MeTOZ0/I0TUH TIPOeKTUPOBaHUSs

YMeTb aHa/IM3MPOBATh BCe ITaIlbl IIPOM3BO/CTBA TIPU IepepaboTKe MUHEPaIbHOTO
Y TEXHOT'€HHOI'O CbIPbsl HA OCHOBE COBpPEMEeHHOUW MeTO/,0/10T MU
MIPOEKTUPOBAHUS

Bnagets ripolieccamMu NMPOW3BO/CTBa NpH NepepaboTKe MUHEPaIbHOTO U

TE€XHOI'€HHOI'O ChIPbs Ha OCHOBE COBpEMEHHOﬁ MeTO/0J/I0ruur
IMPOEKTUPOBAHUA

[1CK-6.5 roTOBHOCTBIO TPUMEHSITH COBpEMEHHbIE MH(POPMaL|MIOHHbIE TeXHOIOTHH,
aBTOMAaTH3WPOBaHHbIE CUCTEMbI POEKTUPOBAHUSI 000TaTUTebHBIX TTPOU3BOICTB




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

YmeThb TIPUMEHSITb TIPUHLIUITBI U METO/IbI CO3/IaHusI COBPEMEHHBIX
MH(OPMaI[MOHHBIX TeXHOJIOTUM B MPAaKTUUECKOU /leTe/TbHOCTH
oboraTUTe/IbHBIX MPOU3BO/ICTB

Brazgetsb TIPUHLIUTIAMA ¥ METOZIaMH CO3/[aHUsI COBPEMEHHBIX MH(POPMAaIJMOHHBIX

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




4. CTpyKTypa, 00b€M H cojep)kKaHHe JUCLUILUTHHBI (MOAY/Is)
OO011ast TPy/10EMKOCTb AUCLIUIUIMHBI COCTaB/IsieT 7 3aueTHBIX efuHML] 252 akajl. 4acoB, B TOM
yucse:
— KOHTaKTHasi pabora — 18,4 akaji. yacos:
— ayauTopHas — 14 akaj. 4acos;
— BHeayauTopHas — 4,4 akaJ|. 4yacoB
— camocTosiTesTbHas paborta — 224,9 aka/|. 4acos;
— MOJTrOTOBKA K 3K3ameHy — 8,7 akaz. Jaca

CDopMa daTTeCTaluu - KprOBOﬁ IMMPOEKT, 3K3dME€H

AypuTopHas g =
KOHTaKTHasi pabota E ‘!i . dopMa TeKyIjero
3] B akaj/l. yacax Lo 2! KOHTPOJIA
Paspen/ Tema 5 ( " : % 3 CaMOCTOHfEHbHOﬁ ycnesaeﬁocm u Koz
JUCLIMIUIMHBI N E .. | xomMneTeHL MK
g5 paboThl TIPOMEKYTOYHOMN
Tlex. nab. | mpakT. R aTTecTaryn
3aH. 3aH. | O &
1. DU3UKO-XUMUYeCcKue
OCHOBBI_(h/I0TaLIUU
N3yuenue
1.1 TeopeTtnueckue AOE(C)JPIIEE:SJI:LI:IOIZ BeimonHenue u [1IK-4, TIK-5,
OCHOBBI npotiecca 05 1 75 JETEpATYpbI 10 pelieHue IIK-12, IIK-
¢roTanyy, 3/1eMeHTapHbIR ’ TIPaKTUYeCKUX 19, TICK-6.4,
akT ¢roTauun AHCLIATLTITHE, 3aZlaHui TICK-6.5
KOHCIIeKTa
6 JIeKIUH.
N3yuenne
. pelleHye -12, -
1.2 B3aumogeticTeue (a3 0,5 1 25 H;I;‘Zzilﬂp;}ll ;10 HpaKTI/IHECj(I/IX 19, TICK-6.4,
’ 3a/laHUuM TICK-6.5
KOHCIIeKTa
JIEKIUH.
Wroro no pasgeny 1 2 50
2. MuHepanu3auysi my3bIPbKOB
BO3yXxa npu (haoTaluu
3aiura
N3yuenue J1abopaTOPHBIX
OCHOBHOMU 1 pabot Hammcanue | TTK-4, TTK-5,
2.1 DnemeHTapHBIM axkT 05 1 28 JIONO/IHUTeNNbHOM |KypcoBoro npoekra| ITK-12, TIK-
riporiecca ¢uioTaluu ’ JIATepaTypkl [10 BeinonHenue u 19, TICK-6.4,
JACLIUTUIMHE, KOHC pelleHue [ICK-6.5
TeKTa JIeKIUH TIPaKTUYeCKUX
6 3a/laHuM
3aiura
N3yueHue 71ab0paTOpHBIX
29 KyHeTHuecKe OCHOBHOH 1 3 pabor Hammcanwue | TTK-4, TIK-5,
3AKOHOMEPHOCTH 05 1 9g | ACTOMHHMTE/LHON [KYPCOBOrO MPOEKTa ITK-12, TIK-
mporecca doTaIwH ’ JIUTEPATYPEI I10 Bemonnenne n | 19, TICK-6.4,
IUCLIUTIMHE,KOHC pellieHre TICK-6.5
TIeKTa JIeKIUH TIPaKTUYeCKUX
3a/laHUM
Wtoro no paszeny 1 2 57
3. doTalMOHHbIE peareHThl




3aiura

31 HasHauere N3yuenue J1abopaTOPHBIX
’ ? OCHOBHOMU 1 pabot Hammcanue | TTK-4, TTK-5,
KJ1acCUUKaLys u .
JIONIO/THUTEIBHON | KypcoBoro npoekra| ITK-12, ITK-
OCHOBHBIE (hopMeI 1 1 35
JIUTepaTypel 110 BeinonHenue u 19, TICK-6.4,
3aKpervieHus
JVCLIUIUIVHE, pelleHue [ICK-6.5
(b/I0TaLIMOHHBIX peareHTOB .
KOHCIIeKTa JIEK[IMA |  MpaKTU4YeCcKux
3a/laHuM
Wroro no pa3geny 1 1 35
4, ®noTalyyMOHHbIE MallUHBI U
BCIIOMOTaTe/IbHOe
3aiuTa
N3yuenne J1abopaTOpHBIX
4.1 Knaccudukauyst OCHOBHOU U pabor Hamumcanwue | TTK-4, TIK-5,
boTomaimH u 05 05 17 JonoMHUTeNLHOM |KypcoBoro npoekTa| ITK-12, TTK-
TpeboBaHus, ’ ’ JIATepaTypsl 110 BrimosHenne u 19, TICK-6.4,
npefbsiB/sieMble K HAM JVCLIUIVIVHE, peleHue [ICK-6.5
KOHCIIeKTa JIeKL[MM |  MpakTU4YecKux
3a/JaHAI
3amura
W3yuenue J1ab0paTOPHBIX
OCHOBHOU U pabot Hammcanme | T1K-4, TIK-5,
4.2 BcriomorartensHoe o
JIONIO/THUTeIbHOU | KypcoBoro npoekra| ITK-12, TTK-
¢noTauyonHoe 0,5 0,5 18
o6opyoBaHHe JIUTepaTypel 10 Bemonnenne u | 19, [ICK-6.4,
JVCLIUIUIVHE, peleHue [ICK-6.5
KOHCIIeKTa JIeK[JUid |  MpaKThU4YeCcKnx
3aJJaHAH
Wroro no pasgeny 1 1 35
5. ITpakTuka ¢uiotanuu
3aiura
N3yueHue 71ab0paTOpHBIX
OCHOBHOH 1 pabor Hammcanwue | TTK-4, TTK-5,
5.1 TexHonorus JIONIOIHUTeNNBbHOM |KypcoBoro mnpoekrta| ITK-12, TTK-
1 27,9
¢oTaumoHHOrO TIpoLiecca JIATepaTypkl I10 BeimonHenue u 19, TICK-6.4,
JUCLIUIIMHE, pellieHre TICK-6.5
KOHCITeKTa JIEKIIW |  MpaKTU4YeCcKux
3a/laHuUM
3amura
W3yueHue 71ab0paTOpHBIX
OCHOBHOU U pabor Hammcanme | TTK-4, TIK-5,
5.2 Opranuzaiusi paboTsl o
JIONONTHUTeIbHOM | KypcoBoro mpoekTa| ITK-12, TTK-
¢oTatmonHoroO 1 20
e —— JIATepaTypsl I10 BrimosHenne u 19, TICK-6.4,
JUCLIUTIIHE, pellieHre TICK-6.5
KOHCIIeKTa JIeKL[MM |  MpakTU4YecKux
3a/IaHUIN
Wroro no pa3geny 2 479
Wroro 3a cemectp 4 6 2249 9K3aMeH,KIT
ITK-4,TTK-
KypCcoBoi#i npoekT, |5,ITK-12,ITK-
Wroro no gucuyrnivHe 4 6 224,9 >K3aMeH 19.TICK-

6.4,IICK-6.5




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

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

JIeKLIMOHHBIN MaTepuan 3akperuiseTcsi B Mpoliecce BBIMOJHEHUs1 1abopaTOpHBIX pabor.
OcBoeHWe TeOpeTUYeCcKOro MaTepuaja U BBIMONHEHWe jabopaTOpHBIX PadOT TIO3BOJISIOT
CTyZIeHTaM OCO3HaThb KOMILJIEKCHBIM XapakTep Kypca, ero OpraHW4yecKyl CBsi3b C JpPYTUMU
JUCLUI/IMHAMK; C(OPMHUPOBaTh 3HAHUS O TIPOL[eCCaX OKYCKOBAaHHS M MeTalTypruueckux
rporieccax, a TakKXe B JasbHeiIlleM IIPUMEHUTb TOJyuyeHHble 3HaHUSI B TIPaKTUUeCKOU
JlesiTeIbHOCTH.

[Tepesaua HEOOXOAWMBIX TEOPETHUECKMX 3HaHUKA U (OPMUPOBAHHE OCHOBHBIX
TIpe/ICTaB/IeHnH 110 KypCy MPOUCXOUT C UCTIONh30BaHHUEM MYJIbTUMEeANMHOTO0 000pY/J0BaHUS.

6 YueOHO-MeTO/[UUeCKOe 00ecrieyeHHe CaMOCTOSITe/IbHON PadoThl 00yUarouXCs
IIpexncrasieHo B npuno)keHuu 1.

7 OHEHO‘—IHbIe CpeacCTBa /i npoBeeHus1 HpOME)KyTO‘—IHOI‘/'I dTTeCTdliun
Hpe'E[CTaB]IEHbI B IMMPU/I0O’KEHUHU 2.

8 YueOHo-meToguueckoe u uH(poOpManHMOHHOe ofecreyeHHe JUCLUILIHHBI

a) OcHoBHas /MTEparypa:

1. AbpamoB, A.A. ®noTalMOHHBIE MeTOAbI OOoraijeHHst [D/IeKTPOHHBIM pecypc] :
yueOHUK / A.A. AbpaMoB. — JJIeKTPOH. JaH. — Mockgsa : ['opHasi kaura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pexxum pgocryma:

https://e.lanbook.com/book/111390

2. bouapos, B.A. ®noTtanMoHHOe oboralieHHe T0J/Ie3HbIX MCKOTAeMbIX : yueOHUK /
B.A. bouapos, B.A. UrnatkuHa, T./. FOmvHa. — Mocksa : ['opHas kHura, 2017. — 837 ¢. —
ISBN 978-5-98672-414-0. — Pexxum pmoctyta: https://e.lanbook.com/book/111386

0) lomo/THUTE/IbHASA IMTEpPaTypa:

1. Abpamos, A.A. ®noTaiioHHbIe MeToAbl oboramjeHus : yueOHUK / A.A. AGpamoB.
— 4-e, uzg. — Mocksa : ['opHas kaura, 2016. — 595 c. — ISBN 978-5-98672-413-3. —
PexxuMm poctyna:

https://e.lanbook.com/book/74374

2. CopokuH, M.M. ®joTaljioHHbIe MeTO/bI oOoraieHus. XUMHU4eCcKre OCHOBBI (hio-
Talu : yuye6Hoe nocobue / M.M. CopokuH. — Mocksa : MUCUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexxum poctymna:

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

3. Umkesckuii, B. b. O6orarurensHbie nporjeccbl. OCHOBBI ()IOTAIJMOHHBIX MTPOLIECCOB
[DnekTpoHHBIM pecypc]: yuebHoe mocobue / MI'TY. - Maruauroropck : MI'TY, 2017. - 1
1eKTpoH. ont. auck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum pgocryma:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. YwkeBckuii B.b. MwuHepanusanus IMy3bIpbKOB BO3/AyXa Mpu (uotaimu: Yu.
rocobue.

Marnutoropck: MI'TY, 2000.

5. Tlepuoguueckve wu3faHus: “O6oraijeHuve pypn”, “T'opHbiii >kypHan”, “I'opHbId
wvnuan Marermug RLICTITIY VUPAHLTY 2aremeHUT” nethenaTuruniir skvnuan “T'onune nenn”

B) MeToqu4yecKHe yKa3aHHUA:
1. UmwkeBckuii B.B. JlTabopaTopHbIii pakTUKyM. «@DJIOTaLMOHHBIN MeTo/, 00oraleHust


https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/74374%202
https://e.lanbook.com/book/74374%202
https://e.lanbook.com/book/111386
https://e.lanbook.com/book/111390%202
https://e.lanbook.com/book/111390%202

Marnutoropck: MI'TY, 2014 - Pexum poctyna: https:/newlms.magtu.ru/course/view.php?
id=75767

r) IlporpammHoe obecieueHue u VIHTepHeT-pecypchl:

IIporpamMmHoe o0ecrnieueHue

HanmeHoBaHue .
0o Ne moroeopa CpoK [IefCTBUS JTUIIEH3UU

MS Windows 7
Professional (gna |[-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 |, 135 o7 17.09.2007 Geccpouro
Professional
77ip cB0OOHO pacripocTpadseMmoe I10 O6eccpoyHo

IlpodeccuoHanbHbIe 6a3bl AAHHBIX U HHGOPMAIMOHHBIE CIPABOYHBIE CHCTEMBI

HasBanue Kypca Ccblika

HarmonanbHas MH($OpMaLMOHHO-aHA/TUTHYeCKast URL:
cuctemMa — Poccuiickuii MHZIEKC HAyUYHOTO LIUTUPOBAHUS hitps://elibrary ru/broject rsc.as
(PUHIT) . — ;
[MouckoBass cucrema Akxagemusi Google (Google
Scholar)
WNudopmarivonHas cucreMa - EjuHOe OKHO AOCTyma K
VMH(bOPMaLMOHHBIM pecypcam

9 Marepua/IbHO-TeXHHYeCKoe o0ecreueHne JUCLUILUTHHBI (MOAY/Is)

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

URL: http://window.edu.ru/

MatepuanbHO-TeXHUUeCKoe obecrieueHre AUCLUTUIHBI BKIIOUYAeT:

JlekuoHHast ayAuTOpusi- MynbTUMeUliHble Cpe/CTBAa XpaHeHWs, TiepefJaud |
TIpe/iCTaB/IeHNs] MH(POPMaLU

JTabGopatopusi MeXaHUUeCKUX MCCiejoBaHUl - PIOTalMOHHbBIE MALMHBI, 1ab0paTOpHbIe
MeJTbHUL[BI

[TomerieHve fsi XpaHeHUs W MPOQUIAKTHUYECKOTO OOC/TYy)XHMBaHUS  y4eOHOro
obopypoBanus- Illkadel Ay XpaHeHUs1 yueOHO-MeTOAMUECKOW [OKyMeHTalud, y4eOHOro
obopyioBaHus ¥ yueOHO-HAT/ISIIHBIX TOCOOHIA.


http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://newlms.magtu.ru/course/view.php?id=75767
https://newlms.magtu.ru/course/view.php?id=75767

IIpunoxenue 1

6 YueOHO-MeToNYeCKOe o0ecrieueHre CaMOCTOATe/IbHOM PadoThl 00yUarouxcst

CamocTosTenbHasi paboTa CTY/IeHTOB TIOCTPOeHa TakiuM 00pa3oM, uTo B mpoiiecce paboThbl
CTY/IeHThI 3aKPerIsiioT 3HAHUS, MT0JIyYeHHbIe B TIPOLIeCCe TeOPeTUYeCKOro 00yUeHus], TeM CaMbIM
dopmMupytoT nipodeccroHaIbHbIe YMEHHUST U HABBIKH.

B niporiecce usyueHust AUCLIMIVIMHBI OCYILIECTB/ISIETCS TeKYILLMI U NepUojuUeCcKuii KOH-TPOJIb 3a
pe3y/bTaTaMU OCBOeHHs yueOHOTo Kypca. TeKyluii KOHTPO/Ib OCYIIeCTBIISIeTCS
HerocpeICTBEHHO B IPOIiecce yCBOEHUSI, 3aKperieHusi, 000011eHNsT M CUCTeMaTH3alui 3HaHUH,
yMeHUM, Bia/ieHus1 HaBbIKaMU U 103BOJIsIET OMepaTUBHO MarHOCTUPOBATh U KOPPEKTUPOBATh,
COBEpIIIEHCTBOBAThL 3HAHUS, YMEHUS U BJlajieHre HaBbIKaMH CTY/IeHTOB, 00ecrieurBaeT
CTUMY/IMPOBaHUe U MOTUBALIUIO UX AeSTeTbHOCTH Ha KaXK/I0M 3aHSATUU. TeKyIuii KOHTPOJIb
ocylecTB/sieTcs B oopMe yCTHOTO omnpoca (cobecesoBaHMs).

[TeproguyecKrii KOHTPOJIB 1je/ib KOTOPOTo 000011jeHre U CUCTeMaTH3al[|sl 3HaHUM, TIPOBepKa
5 PeKTUBHOCTH YCBOEHUS CTYZileHTaMH OMpe/ie/IeHHOT0, IOTUUeCKH 3aBepIleHHOr0 CoJiep KaHus
yueOHOro MaTepHasia OCyI[eCTB/seTCs B (hopMe 3al[uTh TabOPaTOPHBIX, KOHTPOJIBHBIX PadOT.

[Mo gucuuruinHe «@DIOTAI[MOHHBINA MeTo/ oboraleHus » peyCMOTpeHa ayIuTopHast U
BHeay/IUTOpHAsl CaMOCTOsITe/IbHast paboTa 00yJaroImMxcsl.

ITprMepHBIii epeyeHb KOHTPOJIBHBIX BOIIPOCOB [i/Is CAMOIIPOBEPKU
Pasgen 1. ®u3MKO-XUMUUECKHe OCHOBBI (PJIOTALUU.

Knaccudukarys ¢oTalioHHbIX MPOLIECCOB.
VicTopusi BOSHUKHOBEHUS U Pa3BUTHS METO/A.
XapakTepucTHKa TBep/oi (a3bl.

XapakTepuCTHKa >XUAKOW (a3bl.

Pasgen 2. MuHepanu3auys my3bIpbKOB BO3/lyXa Npy (UioTaLuu.

=

CMaunBaHMe MUHepa/bHbIX TIOBEPXHOCTEH.

JIBOMHOM 3/1eKTPUYECKUU CJIOU.

TepMoaMHaMUUeCKWi aHa/lK3 MPOLIeCCOB MUHepaau3alvi.

KuHeTnueckuil aHa/iM3 MIPOL[eCCOB MUHEPa/In3alvu.

OcHoBHbIe (aKTOpHI, BAUSIOLIME Ha MPOLIeCC MUHepaIu3aliu.

KuneTuka sotaryy, CKOpoCThb U CeIeKTUBHOCTh (IOTaLIUH.

KpynHocTb ¢pioTUpyeMbIX YacTHL].

AnHanu3 cu, 1eHCTBYIOIIMX MeXXAY COMKAIOIIUMUCS My3bIPHKOM U YaCTHLIEH.
Pazgen 3. dyioTalioHHbIEe peareHTHhI.

Nk N

HasHaueHnue u knaccugukanus QoTaliOHHbIX peareHToB.
PeareHTbl coOMpaTenu, COCTaB, CBOMCTBA U MEXAHU3M JIeHCTBUS.
PeareHTbl aKTUBATOPbI U UX [ieHCTBUe MPU (IOTALIUHU.

PeareHThI Jierpeccophbl, COCTaB U JlelicTBUe MpU (JI0TaLuH.
PeareHTbI peryisiTopbl Cpefibl U UX JieliCTBUE MPH (PJIOTaLUH.

. PeareHThl IeHOOOpa30BaTe/H, COCTaB U JeliCTBHE.

Pa3nen 4. dnoTalMOHHBIE MAIIMHBI ¥ BCIIOMOTaTe/IbHOe 000pyAOBaHue.

ik e



Eal

MexaHuueckue (pI0OTOMaIINHEI.
[THeBMOMexaHHuUecKre (I0TOMAILUHBbI.
[THeBMaTHyeckre (I0TOMAILVHBI.
BcriomorarenibHOe ¢uioTaliioHHOe 060py/oBaHue.

Pa3gen 5. [IpakTuka daoraiuu.

ik e

[pakTrka (hroTalyy anoisspHbIX HeCyIb(QUIHBIX MUHEPasoB.
[pakTrka (roTauyy MeJHbIX U MeIHO-LIUHKOBBIX DY/,

[pakTrKa ¢oTalyy CBUHLIOBO-LMHKOBBIX U CBUHL|OBO-MeJHbIX DY/,
[TpakTrka (roTauyy NoAMMeTalInuecKuX pyz.

[pakTtyrka dnoTauyy HecynbGUAHBIX MUHEPAsIoB.

[IpumepHbIii NTepeyeHb BONPOCOB 1 TeKyIlled aTTeCTalluu:

N

oA w

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21

26.
27.
28.

Uro xapakTepr3yeT BeJMUMHA KPaeBOro yrjia CMauynuBaHUs?

Kak BmusitoT peareHThl coOupaTeM U [Jerpeccopbl Ha CMauMBaHHE MUHEPaTbHBIX
TOBEPXHOCTeM?

YTo Takoe rupaTHbIN CJIOU?

Kakoli kpaeBoii yros cMauMBaHUsl SIB/SIETCSI pABHOBECHBIM ?

Yro Takoe rucTepe3suc cMauuBaHuA?

3HaueHue sIBJIEHWH TOBBILIEHUS U CHW)KEHHWsS CMauMBaeMOCTH MOBEPXHOCTeH AJisl IpoLjecca
¢dbnoTauuu.

UeMy paBHa BelMUMHA KpaeBOTO yIJIa CMauMBaHUs B C/ly4yae IIOJIHOTO CMayuBaHUS U
MIOJIHOI'0 HeCMauuBaHUA?

[ns dnoTauyy KaKux MUHEpasoB MOTYT MCIO/b30BaThCsl OyTHUIOBBIA KCAHTOTeHAT U Ojlear
HaTpus?

Kakoii peareHT siB/isieTcsi 6osiee cesleKTUBHBIM: OJleaT HaTpUst WU OyTU/IOBBIN KCAaHTOreHaT?
Kak u3MeHsieTCS BBIXOJ, KOHL|eHTpaTa IPU YBeIWYeHWH KOHLIeHTpalliu KCaHTOreHaTa U
rnoyemy?

Yro Takoe GecrieHHas ioTarys?

KakoBa 06s1acTh npumMeHeHUst becrieHHOM (hoTalfuun?

B uyeMm 3ak/itouaeTcss TMpUYMHA TIOBBILIEHWS TPOYHOCTH BO3AYIIHBIX Iy3bIPHKOB B
MIPUCYTCTBUM IeHooOpa3oBareneii?

Kaxkue neHoobpa3oBaTeny sBSIOTCS Haubosiee CUTBHBIMU?

KakvMu cBolicTBaMu J0/KHBI 00/1a7iaTh (hI0TaLMOHHBIE TTeHbI?

[loueMy TmpM TIOBBIIIEHWM KOHIIEHTpallud TeHooOpa3oBaressi  MeHOOOpa3oBaHHe
yCUIUBaeTcs?

[ToueMy My3bIpEKM BO37yXa BbIE/SIOTCS Ha TMOBEPXHOCTU MHHepasbHbIX YacTHll, a He B
o0beMe >XuaKou asbl?

Kak n3MeHsieTcst BBIXO/] KOHI|EHTpaTa MpY U3MeHeHHWH KOHIIeHTpaLy cobrparesieii?

Kak Bnusier cremneHb TuApo(OOHOCTH TIOBEPXHOCTH Ha BePOSITHOCTb BO3HUKHOBEHUS
y3bIPbKOB rasa’?

Uro Takoe BakyyMmHas (otanys?

. UTo Takoe CKOpOCTh (pyioTaLiuu?
22.
23.
24,
25.

Kakue hakTopbl BAUSIOT Ha CKOPOCTh (h/IOTAI[MH U KaK?

KakoBbl NPUUYMHBI CHUYKEeHHUSI CKOPOCTH ioTalivu (JI0TUPYeMOro MUHepasa?

KakoBbl MpUUMHBI YBeJIMUeHUsI CKOPOCTH (/I0Tal[|M JIeTIpecCpyeMoro MUHepana?

Kak wu3MeHsiIeTCSI Ce/leKTMBHOCTb pa3/ie/ieHUs MHHEPAJOB TPH YBEJUUEHWH CKOPOCTH
dbaoTaryn?

HasHaueHue 1 MeXaHU3M [1eHiCTBUS TIPUMEHsIeMbIX PeareHTOB.

KakoBo 3HaueHue MCI0/Ib3yeMbIX PeareHTOB ¥ MeXaHH3M UX J1eHCTBUs?

KakoBbl XxapakTepHble 0COOEHHOCTH py/, repepabaThiBaeMbIX IO TPSIMOW CeIeKTUBHOU



cxeme?

29. Kakue py/ibl Ha3bIBatOTCS! CIJIOLLIHBIMU CY/Ib(MUIHBIMUA?

30. [TpuumHBI, 3aTpyAHsOLIMe (DIOTALUI0 MeHO-LIMHKOBBIX py[?

31. KakoBbl pyrvie BO3MOXKHbIE peareHTHbIe peXXUMbI (hI0Taljui MeJHO-LIMHKOBBIX PY/?

32. Kakue py/ibl Ha3bIBatOTCsl BKparyleHHbIMU Cy/1b(UAHBIMU?

33. KakoBo Ha3HaueHHe U MeXaHWU3M /IeliCTBHUS IPUMEHsIEMbIX PeareHToB?

34. Kakue ¢akTopbl BUAOT Ha (pJIOTAaljMOHHbIE CBOMCTBA yT/en?

35. KakoBbl 0cobeHHOCTH Tpoljecca (oTalyu yriei?

36. ITouemy UaCTHUI[BI YTJIs1 UMEIOT BBICOKYFO (PJIOTALIMOHHYIO CIIOCOOHOCTH?

37. KakoBo Ha3HaueHWe U MeXaHWU3M /IelCTBHUS UCTI0/Ib3yEMbIX peareHToB?

38. Kak Heo0X0[MMO U3MEHHUTh pPeareHTHbBIN PeKUM /IS TTOBBIIIeHNsT KaueCTBa KOHL|eHTpaTa?

39. Kak perysupoBatb paboTy (hyioTOMaIIMHBI 15 TIOBBIIIeHUs KaueCTBa KOHI|eHTpara?

40. Kak BnusieT Bpems (p0Talivy B OTZe/IbHbIX Orepaliysix Ha MoKa3arteny (oTalyu.

41. Koryia Oblia npefijioykeHa IeHHasi cerapariys?

42. Yo Takoe eHHas cerapanus?

43. KakoBbI r71aBHbIe 0COO@HHOCTH MeHHOM cernapalyun?

44. Kak perynupyetcst paboTa MalliMHbI 15l TIeHHOM CeTlaparyu?

45. KakoBbl nperMylllecTBa U HeJOCTaTKU MallWH J/Is1 TIeHHOW celapaljii MO CPaBHEHUIO C
JPYTYMMH THANAaMU ()JIOTOMAIINH?

46. KakoBbI r71aBHbIe 0COO@HHOCTH MaIlMH /IJ1s1 KOJIOHHOU (hioTalyun?

47. KakoBa 00/1aCcTb IPIMeHeHHs1 KOJIOHHBIX ()JI0TOMAINH?

48. KakoBbI [yTH COBEPLLEHCTBOBAHUS MAlLLIVH /1J151 KOJIOHHOM (hioTaruu?

49. Kak perynupyetcst paboTa KOJIOHHBIX (h/IOTOMAIIINH?

HpHMepHBIFI rnepeyeHb TeM U BBABHHf/Jl AJIA TIOATOTOBKH K 3K3dMEHY:

1.  TlonsatHe o ¢oTauyy, ee 0COOEHHOCTU W POJIb B TIpOLjeccax 0OOTralieHHst T0JIe3HbIX
HICKOIlaeMbIX.

2. Kpe3on, kcwieHon, mupugud, OIICM wu OIICB. CocraB, cBoiictBa U 00/acTh
TIPUMeHeHUsI.

3.  IlpakTuka psiotanuu (hrOOpUTa U paCTBOPUMBIX COJIEH.

4.  MakcuManbHbIM pasmep (PyI0THUPYeMbIX YaCTHL.

5.  [OutuodocdaTsl, [JUKCAHTOTeHUAbI U MepkanTaHbl. CBOWCTBA U TEXHOJIOTUS
TIPUMeHeHUsI.

6.  ®noromammnHsl @M U C KUIIALLEM C10eM. Y CTPOUCTBO, pery/IMpOBKa, IperuMylecTsa U
HeJ0CTaTKU.

7.  Knaccudukauys ¢haoTalioHHbBIX POLIECCOB.

8.  PeareHTbl — flenpeccopbl, MeXaHW3M UX JeWCTBUS NIPU (PJIOTaLIMH.

9. Bmusanume mamoB Ha miporiecc doTtauur. CriocoObl CHIKEHUsI BIWSHUS I1I7IaMOB Ha
TIoKasaresy (hJI0TaLUu.

10. XapakTeprcTHKa KUAKOH (pa3bl (HI0TALMOHHON ITy/IbIIbL.

11. PeareHTbl 3aMeHUTENIN OJIEMHOBOW KUCJIOTHI.

12. TIneBMOMexaHWYecKue  (DIOTOMAIIMHBL. ~ YCTPOWCTBO, 007acTh  TIIpUMeHeHWs,
rpeuMylliecTBa U HeJOCTaTKU.

13. IloBepxHocTHas 3Heprus. Koresus u aaresus B mpolieccax CMauyluBaHUs.

14. Uuanug u yuanriaB. CBONCTBa, MeXaHU3M [IeHCTBUSL M 00/1aCTb TTPUMeHeHUsI.

15. Ilpoueccel arperanuu yacTvl Bo (h/IOTallMOHHON Mysiblie. BiusiHMe arperanjuy 4acTurj
Ha (UI0TaLMIo.

16. T'a3oBas ¢asa aoTalMoHHOM My bMbl. KMHeTHKa Bblle/ieHHs1 Fa30BbIX My3bIPbKOB U3
JKUJKOU (hasbl.

17. Ctpoenue U JelCTBUe BCIIEHMBAaTeIen.

18. ®nortomanmHbel «MexaHOOp». YCTpOMCTBO, Ppery/JuMpoBKa, IpeMMyllecTBa U
HegocTaTkd. O6/1acTh TPUMEHeHHsl.



19. Xapakrep HeHaCbII|eHHBIX CBs3eld Ha TMOBEPXHOCTH MuHepanoB. ['mapodobHOCTh U
TUPO(UIBLHOCTb NTOBEPXHOCTEH.

20. OmnewmHOBasi KAC/IOTa U oJieatT HaTpusi. CBOMCTBA, TEXHO/IOTHS 1 00/1aCTh TPUMEHEHUs..

21. TlpakTuka ¢uioTaluu MeHO-MOMUOI€HOBBIX DY/,

22. CmauuBaHue nosepxHocTed. KpaeBou yros cmMaumBaHus, rujjpaTHble CJIOU.

23. CocHoBoe Macnio, M — 68, T — 66 u T — 80. CocraB, cBoiicTBa 1 00/1aCTh TIPUMEHEHHSI.

24. TlpakTHvKa (oTalu MeJHbIX CYIb(MUIHBIX PY[.

25. TepMofgMHaMUUeCKWM aHaau3 BepPOSTHOCTU BO3HUKHOBEHMSI Ha MHHEpPaJbHOU
NOBEPXHOCTH Iy3bIPbKOB Ia30B, BbIE/ISIOLIMXCS U3 pPacTBOpa.

26. CepHUCTBIN HaTpuil. MexaHu3M /IeHCTBUS U 00/1aCTh PUMEHEeHHUS.

27. TlpakTHuKa (pioTaljii CBUHL|OBO-MeJHbIX CYIb(MHUIHBIX PY[.

28. [IByxca3Hbie nieHbl. O6pa3oBaHUe, YCTOMYMBOCTh U Pa3pyllieHue TieH.

29. Cynpdur HaTpWs, LUMHKOBBIA KYNOpPOC U OWXpoMmar Kamusi. MexaHW3M [IeHCTBUSI U
00/1aCTh NIPUMeHeHUs.

30. ®yoTanus xeye3HbIX Py,

31. /IBOWHOMU 3/1eKTpUYECKUI CJIO0M.

32. Opranunueckue gernpeccopbl. COCTaB, MEXaHU3M [JIeMCTBHS 1 00/1aCTh TPUMEHEHUs.

33. Bbibop, pacueT ¥ KOMITIOHOBKA (hIOTOMAIIIMH.

34. Knaccudukauys 1 Ha3HaueHre QUIOTalMOHHBIX peareHTOB.

35. Kcanrorenarsl. CBOMCTBa, MeXaHU3M JIeMCTBUSI U 00/1aCTh TIPUMEeHeHHsI.

36. @oTanusa TOHKUX YaCTHL.

37. BeposTHOCTb (yioTaLuu.

38. PeareHThI-perynsiTopsl cpebl. CocTaB, MeXaHU3M AeHCTBYS ¥ 00/1aCTh IPUMeHeHMsI.

39. IlpakTuka ¢oTalu MeHO-CBUHLIOBO-LIMHKOBO-MIUPUTHBIX PY/.

40. TIpouHOCTh 3aKperlieHusl My3bIpbKa Ha MUHEPaIbHOM [OBEPXHOCTU. YTO0JI ()OPMBI.

41. AnonsphHbie cobupaTtenu. CocTaB, CBOWCTBa, MeXaHHW3M [lelcTBUsS W 067acTh
NIPUMEHEHUSI.

42. TlpakTtuka (hoTaly CBUHLOBO-LJMHKOBBIX CY/Ib(UAHBIX PY.

43. TpexdasHsie neHsl. BropuuHoe oboraiieHre B IEHHOM CTI0€.

44. OcHoBHbIe (hOPMBI 3aKperuieHus (PJI0TaLMOHHBIX PeareHToB.

45. Tlpakrtuka ¢uioTaLyu arnosspHbIX HeCyIb(pUIHBIX MUHEpaIoB.

46. AHanmu3 cus, JeNCTBYIOIUX MeX/y COMMKAIOLUMUCS TTY3bIDHKOM M YaCTHULIeH.

47. Kugkoe crekno. CocTaB, MeXaHU3M JIEHCTBUS U 00/1aCTh MPUMEHEHHUS.

48. TlpakTtuka (pyioTaly CBUHLOBBIX U LIMHKOBBIX OKUC/IEHHBIX U CMELLaHHbIX PYZ.

49. KuHeTHKa 3aKpeIieHHs YaCTULbI Ha MTy3bIpbKe BO3yXa.

50. KaruonHbie cobuparenm. CBoMCTBA, MEXaHWU3M JeNCTBUS U 00/1aCTh PUMEHEHHUS.

51. BcnomorarensHOe (ho0TaLMOHHOE 000PY/[0BaHME.

52. CKopoCTb ¥ Ce/leKTHBHOCTH Mpotiecca (hoTaLyu.

53. Crpoenue u KnaccuuKaLys peareHTOB-coOuparesiei.

54. TlpakTuka ¢oTali MeJHbIX OKUC/IE€HHBIX U CMEeLIeHHbIX PY/.

55. T'ucrepe3uc cmMauuBaHUS U €ro poJib MpU (pIoTaLMH.

56. ®dyoTanus KpyrnHbIX YacTHLL.

57. TlHeBMaTHuecKue (pOTaljMOHHbIE MAILWHbI. Y CTPOMCTBO, peryJMpoBKa, MperMyliiecTBa
Y HeJJOCTaTKHU.

Llenbto nabopaTopHBIX paboOT MO JaHHOW [AWCLUIUIMHE sIBJISIETCS TPAaKTHYecKoe  O3Ha-
KOMJ/IEHWe CTYJEeHTOB C pa3/iWyHbIMU (UIOTALMOHHBIMU peareHTaMM W cxeMaMu (IOTaluu
T0JIe3HBIX MCKOTaeMbIX, a TakK)Ke I0/yueHre HaBbIKOB I10 BBITIOJTHEHUIO Pa3/IMUHBIX OMbITOB. B
YaCTHOCTH, CTYJeHT J[O/DKeH yMeTb TIPaBUIbHO OOOCHOBAaTh PpEeareHTHBI pEeXUM U
Npe/iCTaB/eHHY0 cxeMy (oTayuu [/ 3a[JaHHOrO THIa pyZbl, pacCYATaTb OCHOBHBIE
rokaszateny oOoraieHWss W TIPeACTaBUTh  WHAWBHYadbHBIA OTueT. Bce momydyeHHbIe
JKCTIepUMeHTa/lbHble JlaHHble HeoOXOZMMO TpOaHa/lM3UpOBaTh, TPOBEPUTH BBLITIOJIHEHA JIU



OCHOBHas 1jesib paboTel, cpOpMyIMpPOBaTh BbIBOABL. EcCM momydeHbl HU3KKME TeXHOJIOTHUYeCKHe
roka3aresu oboralieHusi, yka3aTh BO3MOXKHbIe TIPUYMHBI U TTYTH TOBBILLIEHHUs TTOKa3aTesei.

I1pu BeIMOMHEHUM paboT cTpOro cobmoaTh MpaBuIa TEXHUKK 0€301acHOCTU 1 MH-CTPYKLUH
1o paboTe c anmnaparypoii.

[TepeueHnb 1abopaTOPHBIX paboT:

V3yyeHurie BAUSTHUS pa3/IMYHbIX peareHTOB Ha CMauMBaeMOCThb TTIOBEPXHOCTH MUHEpasioB.

V3ydyeHre CBOWCTB (IOTAl[MOHHOTO [IeHCTBUSI OCHOBHBIX peareHTOB—coOuparesiei.
Vi3yueHre CBOMCTB peareHTOB - TeHOOOpa3oBaTesiei.

N3yueHune cobuparesibHONW CIOCOOHOCTH peareHTOB — cobuparesnieli MeTOZOM BaKyyMHOMN
dnoTaumu.

V3yyeHrie KUHETHKH (DIOTaL[UK.

OoborarttieHre MeJHO-ITMHKOBOU PY/IbI TI0 CXeMe TPSIMOM CelTeKTUBHOU (hioTariyu.

dJioTanus yris.

M3yueHue paboTh! HEMTPePLIBHOM (hI0TAL{MIOHHOMN yCTaHOBKH.

dioTalys Ha MalllvHe [J1s IeHHOW cernapaliyu.

dsioTalLyst Ha KOJIOHHOW MallliHe.

Lleb  BBIMOMHEHWS] KypCOBOTO TIpOeKTa MO AuUCLuIUIMHe «®PIOTalMOHHBIA  MeTo[,
oOoraiijeHUs’» COCTOUT B TOM, YTOOBI 3aKpenuTb W YrAyOUTh TpaKTUYeCKre HaBLIKK T10
00OraIleHnI0 TI0/Ie3HBIX MCKOTaeMbIX (DI0TAl[IOHHBIM MEeTOZOM, TIO/yueHHbIe Ha JIEK[USAX |
TIpY  BBIMOJIHEHUM J1abopaTOpHbIX paboT. B 4acTHOCTH, CTYZEHT AO/KeH yMeTb TPaBUIbHO
000CHOBATh TEXHOJIOTUYECKYI0 CXeMy (hJIOTalii ¥ peareHTHBIM PeKUM, BbIOPATh M PacCUMTATh
OCHOBHOE U BCIIOMOraTejibHOe 000py/JOoBaHWe W palMOHAJbHO pa3MecTUTb €ero BO
dbnoTaloOHHOM 1iexe.

B mpouecce BBIMNOMHEHWsT 3TOr0 TMpOeKTa CTYAEHT [O/DKeH HCII0/Ib30BaTh 3HaHUS,
TIO/Ty9YeHHbIe paHee TIPH U3yUYeHUH CMeKHBIX JUCLIUIIVH, a TakKe OMbIT paboThl ¥ HabOmoaeH s
MpU  TIPOXOXKJAEHWH  TIPOM3BOJCTBEHHOM  MPAKTUKU [0  TOJIyUeHUI0  TepBUUHBIX
npodecCUOHaIbHBIX YMEHUM U HaBBIKOB, a TaK)Ke JUTepaTypy IO BOIPOCaM MPOEKTHPOBaHUS
oboratuTe/bHbIX (abpuK.

3ajlaHrieM Ha KypCOBOM TPOEKT TpeAyCcMaTpyBaeTcsi pa3paboTaTh MPOeKT (I0TAliOHHOTO
oTZesieHust [/l T1lepepabOTKU py/[, UepHBIX, [IBETHBIX METas/VIOB U HeMeTa/UInyeCcKOTo Chipbs. B
COOTBETCTBHM C 33flaHeM Heo0X0[uMo 000CHOBaTh TEXHOJIOTHIO (IOTAL[UM, pacCUATaTh
KaueCTBeHHO-KOJIMUeCTBEHHYIO 1 BO/IHO-IIJIAaMOBYHO CXeMbl, BLIOpAaTh Y pacCUMTaTh OCHOBHOE U
BCTIOMOraresibHoe 000pyZioBaHue.

[TprmepHOe 3a/jaHKe Ha KYPCOBOM MPOEKT:

Pa3paboTarth MpoeKT (IOoTaLMOHHOTO 1iexa AJisi oboramieHus pyAbl. Beibpate 1 060CHOBATH
cxeMy oborartrienust pybl. CenaTh pacueT KaueCTBeHHO-KOJTMUYECTBEHHOW W BOJ[HO-IIIAMOBOM
CXeM, a TakKe OCHOBHOTO M BCIIOMOTrareysbHOro o0opyzoBaHus ((pIOTOMAIWH, TUTaTenei
peareHTOB M KOHTaKTHBIX 4aHOB). BbiOpaTh U 060CHOBaTh peareHTHbIN PeXXUM /s GioTalun
pyAbl. CrenaTb MPOEKT KOMIIOHOBOUHOTO pelleHHsi (UIOTALMOHHBIX MallWH, IJIlaH U paspe3
¢dnoTtanuroHHOro 1iexa. VicxozHble JaHHbIe: MaccoBasi oJisl LIEHHOrO0 KOMIIOHeHTa B pyge, %, B
KOHLleTpare, %, B XBOCTax, %; KPyMHOCTb M3Me/IbYeHHOW py/bl U INPOM3BOJUTENBHOCTh Ha
MPOEKTHPYeMOM MpeANpHUsATHM 3a/iaeT Nperno/aBaTe/ib.

KypcoBoii TMpOeKT BBIMO/MHAETCA CTYZEeHTaMM [10J, PYKOBOJCTBOM IIpero/iaBaTeris,
Ha3HaueHHOro Kadeapoii, repej KOTOPbIM KaXK[AbI CTY/€HT OTYMTHIBAETCS O BBITIOJTHEHUH
NIpOeKTa B COOTBETCTBUM C yTBEP)KJeHHbIM rpa)KOM U paciiMcaHrieM KOHCYJ/IbTaLW.

KypcoBoii TIpOeKT ZI0/KeH COCTOSTh U3 PacyeTHO-TIOSICHUTebHOMN 3arvcku oobeM 35 — 40
CTpaHMUL] PYKOMHCHOTO TeKCTa U rpadueckoil 4yacTy, Ha KOTOPOU BblUepUMBAeTCsl IJIaH U paspes
(IOTalMOHHOTO OT/ie/leHtsl, YepTeXX BBIMOJHSAETCS Ha jaucTe (opmara A-1. BbINOIHEHHbIN
MIPOEKT 3allMIIlaeTcsl CTY/IeHTOM IepeJ; KOMUCCHel TperojiaBaTesieil U3 2-3 uesioBeK, B COCTaB
KOTOPOW BXOJUT PYKOBOAUTe/Nb MpoekTa. [laTa 3aluThl Ha3HayaeTCsl WHAWBUYa/IbHO [Is
KaX/I0T0 CTy/leHTa IIpY BblJjaue 3a/laHusl.



I1pu BBITTO/THEHHH KyPCOBOTO MTPOEKTa Tepe]; CTYZEHTOM CTOST c/edyroujue 3a0auu:

1. OTpa3uth pa3BUTHE AAHHOHN OTPAC/U MPOMBIIIJIEHHOCTA Ha COBPEMEHHOM 3Tarie, 3HaYeHue
Y TIePCIIeKTHUBBI Pa3BUTHS oOoraijeHusl.

2. B KpaTKO# XapaKTepUCTHKe o0oraijeHusi py/bl TIPUBECTH I'DaHy/JIOMETPUUECKHI COCTaB
PyZbl, TIOCTyMarolleld B OTAe/ieHHe W3MebUeHHs, W XapaKTePUCTHKY BeIeCTBEHHOTO W
XUMHUECKOTO cocTaBa pyabl. HeoOX0oquMo Takke TPeACTaBUTh TaO/MUIBI (WIM KpPUBBIE)
CUTOBOTO COCTaBa, a TAK)Ke [AHHbIe MUHEPAJOrnyecKOr0 COCTaBa M XMMHYECKOTO aHaIu3a;
OCHOBHBIE (pU3MYeCKHe CBOMCTBA PYAbl U MUHEPAJIOB.

3. Boibpath ¥ 000CHOBaTH CXeMbl H3MebueHUs, KIaCCUPHUKALMKU W 0OOorameHusl.
Pa3paboTtath (BbIOpaTh) MpPAKTUUYECKHE CXEMBbI, IPUMeHsIEMbIe /il 000TallleH sl 3a[aHHOTO THTIA
PyZbl Ha aHa/MOTMYHbIX 0OBekTax. [laTh KpaTKoe OMMCaHWe W TIPUBECTH PHUCYHOK TPUHSTON
CXeMbl; yKa3aTb TEXHOJIOTMUeCKUe TIoKa3aTtenu oboramienus. Heobxoaumo 000CHOBaTh
11e/1ec000pa3HOCTh TPUMEHEeHUsT BbIODAaHHOW CXeMbl 00OTallleHHs TyTeM ee CPaBHEHWs C
HECKOJIbLKUMHM JPYTUMU  TEXHOJIOTMUECKMMH CXeMaMHM C YKa3aHWeM UX HeJOCTaTKOB U
TIPEMMYILeCTB. YUWTHIBasi CJIOKHOCTb CpPABHEHHWsI BCEX BapUaHTOB, MO)XXHO OTPaHUYUTHCS
CpPaBHEHWEM JBYX-TpeX BapHaHTOB cxeM. OILIEHUTb BeJUUMHY BKDaryIeHHOCTH I10JIe3HBIX
MHHEPaZoB M XapaKTep WX IpOpacTaHWs W WX B/IWSHUE Ha BbIOOpP cxeMbl oOoraijeHusi, B
YaCTHOCTH, Ha BBIOOp uMcia cTaguii oboraieHus. PaccMOTpeTh CIOCOOHOCTh MHHEpAoB K
reper3MeIbuUeHUI0 M OIJIAMOBaHUIO, UYTOOBI 0OOCHOBATh UWC/IO CTaui OOOTalleHus U THUIl
BbIOMpaeMoro 00opyioBaHusi. BbIOpaTh KaueCTBEHHYIO CXeMy 00OTalleHusl.

Ha ocHoBaHMM BBIOpAaHHOM CxeMbl oOOoraiieHuss W TIPUHATONM K pacyeTy OOOCHOBATh
11e/1eCO00pa3HOCTb TIpUMeHeHUsT (HIOTAl[MOHHBIX peareHToB. IIpeCTaBUTh MEXaHU3M [IeHCTBUS
(/I0TaIIMOHHBIX peareHToB.

4. TIpon3BecTy pacueT KaueCTBEeHHO-KOJTMUECTBEHHOU CXEMBI.

5. BeIMO/MHUTE pacueT BOJHO-ILIJIAMOBOM CX€MBI.

6.BbIOpaTh ¥ paccuMTaTh OCHOBHOE 000pY/[0BaHHE.

7. Kpatko ommcatb MeTofpl ONMpoOOBaHUS W KOHTPOJS TEXHOJIOTHUECKOro TIporjecca C
WCII0/Ib30BaHUEM CpeJCTB aBToMatu3aimu. CreqyeT TakkKe KpaTKO OMMCATh armaparhl
(YyCTaHOBKHM), TIpUHSTBIE [JIsi BCIIOMOTaTe/NIbHOTO KOHTPOJII U PEryavpOBaHUs OCHOBHBIX
TlapaMeTpPOB TEXHOJIOTUYECKOT0 TIpoLiecca 00oralieHusl.

8. W3moXuTh OCHOBHBIE MEPOIIPUSTHS TI0 TexXHWKe 0e30MacHOCTH, HarpaB/ieHHbIe Ha
CHIDKEHWE YDOBHS TpaBMaTWU3Ma, Y/YYIIeHUS CAHUTAaPHO-TMIMEHWUeCKUX YCIOBUM Tpyza
paboTHUKOB U Ap. (orpakpeHus, obecrieueHre 0e30TMaCHOCTH IyCKa arperaToB W MalllvH,
3allMTa OT TIOPAKEeHUsT 3/IEKTPUYECKUM TOKOM, YCTPOHCTBO BEHTU/ISILIY, OCBEIIeHus], 3allliTa OT
IIyMa ¥ BUOparyu, MeporpusiTs 1o 60ps0e ¢ 3arbl/IeHHOCTHIO U T..).

CodepiicaHue u ogopmaeHue nNOSCHUMEAbHOU 3anUCKU K 3d0aHUlO HA Kypcogoe
npoekmuposaHue no ¢paomayuu
Bo BBesieHMM OTpakaeTCsl Pa3BUTHe JAHHOW OTPac/M MPOMBIIIIEHHOCTH Ha COBPEMEHHOM
jTare, 3HaueHWe U TIEPCIIEKTMBBI pa3BuUTUs oboraieHusi. B KpaTKoW XapaKTepUCTHKe
oborarteHust pyZbl IPUBO/ATCS TPaHy/IOMETPHUUECKH COCTaB PY/Ibl, TIOCTYTAIOIIEel B OT/e/leHre
W3MeJTbUeHUsl, ¥ XapaKTepHCTHKa BeIeCTBEHHOI0 W XMMHUECKOTO COCTaBa py.bl. B pa3szene
JIO/DKHBI OBITH TabMUIBI (MM KPUBBIE) CUTOBOTO COCTABa, a TAKXKe /laHHble MUHEePaJornyecKoro
CoCTaBa U XMMHUUECKOTO aHa/in3a; OCHOBHbIe (M3UUeCKre CBOWCTBA PYZAbl U MUHEpasioB. Bribop
u 000CHOBaHWe CXeMbl H3MeJbueHMsl, KjlacCupukauuu u oboramjeHusi. B atom paspene
HeoOxozuMo pa3paboTath (BbIOpaTh) TPAaKTUUYECKUE CXEMbl, TIPUMeHsieMble /ISl 00OTaleHus
DY/ Ha aHa/JOTMUYHbIX OOBeKTax. JlaTh KpaTKOe OmNHcaHWe W TIPUBECTH PHUCYHOK TPUHSATON
CXeMbl; yKas3aTb TexXHOJIOTMUecKde TioKasaTtend oboramenus. Heobxopyumo obocHoBaTh
11e/1ec000pa3HOCTb TIPMeHeHHsT BLIOpaHHOM cxembl oboramenus. [Isist 3Toro BeiOpaHHasi cxema
CPaBHMBAETCSl C HECKOJbKUMH JDYTMMH TEXHOJIOTHUECKMMH CXeMaMH, YKa3bIBalOTCS WX
HeJ[OCTaTK{ M MPeNMYIIeCTBa. Y UMThIBasi CJIOKHOCTh CPaBHEHUs BCeX BapMAHTOB ITPU KypCOBOM
TIPOEKTUPOBAHUM, MOYXHO OTPaHUUUTLCSI CDABHEHUEM JIByX-TPEX BAPUAHTOB CXEM.



BesimurHa BKPAIIeHHOCTH TI0JIe3HBIX MHHEPATOB M XapakTep WX INMPOpAacTaHWsl B/USIOT Ha
BbIOOp cxembl oOorailjeHus], B YaCTHOCTH, Ha BbIOOp uMcra cTajguii oboraienus. CriocobHOCTh
MHHEDAsIoB K Meper3Me/IbueHHI0 1 OIIJIAMOBAHHUIO TAKXKe B/IMSIET Ha UMCJIO CTaJui oborareHust
M Ha Tun BbiOuMpaemoro ob6opyjoBaHusi. CrefyeT yuuTbIBaThb, UTO Tiepeu3MesibueHre U
OlIJIAMOBaHKE BPeJHO BO BCEX C/Iy4asx U MO3TOMY HeOOXOAMMO TpUMeHeHre OOJBbIIOoro unc/ia
crapuii oboramjeHus. Ilocse aHamM3a BceX MarepuanoB BblOMpaeTcsi KauecTBEHHasi CxXema
oboramenus. ViMesi KaueCTBEHHYIO XapaKTePHUCTHKY ChIPbs, PacCUMTHIBAIOT KayeCTBEHHO-

KOJIMUeCTBEHHYI0 cxeMy oboramieHus. IIpy odopmieHMM KypCOBOTO IIpOEKTa  HET
HE0OXOIMMOCTH TIPUBO/IUTh PACUeT BCEX Y3/I0B CXEMbI; JOCTaTOYHO MPUBECTH PAacyeT OZHOTO
y3/a.
dopma 3anrcH KaueCTBeHHO-KOJTUUeCTBEHHOM CXeMbl 000TraleH st
Ne onepanuii | HaumeHoBaHue Q, T/u Y, % B, % g, %
Y TIPOJIYKTOB orepanyu u
TIPO/IYKTOB
1 2 3 4 5 6

Wcxoass W3 [aHHBIX KauyeCTBEHHO-KOJMUeCTBEHHOTO pacyueTa TeXHOJOTMUeCKOW CXeMbI
oboraiijeHHs], COCTaBJISIeTCSI UTOTOBBIN OasaHC MPOYKTOB 00OTall[eHHs.

PacueT BoZiHO-111/IaMOBOM CcxeMbl. Llelb MpOeKTUpOBaHUS 1 pacueTa BOJHO-IIIAMOBOM CXeMbI
- obecrieyenre onTuManbHOro otHoleHus JK:T B orepalysix CXeMbl; oripe/iesieHre KOJIM4ecTBa
BO/IbI, N00aB/isieMol (WM BBIBOJMMOK) B TOM WM WHOM Olepaijuu; OrpejesieHre 00I[ero
pacxofia BoJpl U cocTaBjieHWe OanaHcoB 1o Boje ( oOimieid u cBexeit ). [Ipu pacuete ciemyeT
YUUTBIBaTh, UTO CyMMapHOE KOJIMYeCTBO BO/IbI, TTOCTYIIAIOIIEN B TIPOIIECC, BCET/ja O/DKHO ObITh
PaBHBIM CYyMMapHOMY KOJIUUECTBY BO/[bl, YXOASII[EMY M3 TPOL[ecca C KOHEUHbIMHU MPO/[yKTaMHu.
OO0r1iast moTpeOHOCTD BO/bI /111 Tiexa (habpuku) Ha 10-15 % npeBbiiiaeT noTped/ieHre BOAbI JJIst
TEXHOJIOTMUECKUX Iiejied (Ha CMbIB TIOJIOB, TPOMBIBKY arimapatoB W T.1.). IlosiHoro pacuera
BO/IHO-IIJIAMOBOM CXeMbl B TIOSICHUTE/LHOW 3allicKe TIPOBOJUTh He TpeOyetcs. Heobxoaumo
MoKa3aThb TI0C/IeZl0BaTe/IbHOCTh pacueTa, yKa3aThb pacueTHble (OpMYJbl U OKOHUaTe/bHbIe
pe3ysibTaThl pacueTa. JJaHHbIe pacueTa CBOZASTCS B OTJe/TbHYIO Tab/HLy.

dopma 3anucy BOJHO-IIJIAMOBOM CXeMbI

Ne Haumenosa
oreparyii ¥ | HAe OImeparuii Q, T/u R W, M /4 V, M* /4
TIPO/IYKTOB U NIPO/IYKTOB

1 2 3 4 5 6

[ns onTUMU3aliy  TIPOLIECCOB M3MeJbueHusi, Kiaccuukaruy, oborameHus # T.IL
HeoOX0/IMMO TIPOBOJIUTh KaXKAyr0 orepauyio o6paboTky mipy monydeHuu 3HaueHust JK:T (R).
Ot 3HaueHWsi OepyTcs WCXOAs W3 TPAKTUUECKUX WM MCC/IeI0BATebCKUX — AHHBIX.
Pa3zkiwkeHre TIPOAYKTOB OCYILECTB/IsieTCS [Jo00aBjieHHeM BO/bl, UTO JIerKO OCYILeCTBUMO.
Ymenbiienne otHomreHus JK:T TpeOyer omepauuii 00e3BOKMBaHHS, KOTOPble 3HAUUTEHEHO
cioxkHee. [ToaTomy orepaliui 00e3BOKHMBaHUS CJielyeT BBOAUTh B CXeMy B KpalHUX Cydasix,
KOTZIa OHM HeOOXOJWMBbI [l TIOBBIIIEHHWS TEXHOJIOTHYeCKMX ToKasaTesnel. Hopmbl pacxopa
JIOTIOJTHUTENTbHOM BO/Ibl, SIBISIFOTCS TOXKE HMCXOJHBIMHU TIOKa3aTesssMd, HeoOXOJUMbIMHU TIpU
pacueTe BOJOIJIAMOBOM CXeMbl. BjIa)KHOCTb OT/ie/IbHBIX MPOAYKTOB, UMEIOIINX OTHOCUTE/ILHO
TIOCTOSIHHYI0 WJ/IU KOJIeOTIOLIYIOCs B y3KUX TpeJiesiax 3HaueHWH Be/IMUYMHY, TakKe COCTaBiIsieT
IPyNIly UCXOAHBIX ITOKa3aTesieu [ijisi pacyeTa BOAOLIAMOBOU CXEMBI.

[Tocsie Bcex pacyeToB Ha KayeCTBEHHYIO CXxeMy oOorallleHHsi HaHOCSTCSI CTPelKU K MecCTy
10/lauy BOJBI C yKa3aHUeM ee KO/IM4eCTBa.

Ha oCHOBaHMU TeXHOJIOTMUECKOW CXeMbl oOborairieHusi TpOW3BOAATCS BLIOOp M pacueT
obopypoBanus. [Ipu BeiOOpe 060py/0BaHUS peIIAOTCSI B OCHOBHOM TpU Borpoca: 1) BbIOOp
Tuna (oTalMOHHON MallliHbl; 2) omnpefiesieHre TpebyeMoro o6bema (ioTal{uOHHON MaIllWHbI B
3aBUCUMOCTH OT YCIOBHM ee pabOTel W pa3Mepbl; 3) oOmpejereHHe ONTHMAaIbHOIO B
TEXHOJIOTMUECKOM U TeXHUKO-3KOHOMUUECKOM OTHOLLEHUSIX pa3Mepa (IoTallMOHHOW MalluHbl U



B CBA3U C 3TUM H€O6XO,E[I/IMOFO KOJ/IM4eCTBa YCTaHaBJ/IMBae€MbIX Cb]'IOTaI_[I/IOHHbIX MalllH. Tak Kak
pacyeT CBOAUTCA B OCHOBHOM K OIIpeAe/IeHUI0 KOJ/IMYeCTBa O60py,l[OBElHI/I$I, TO U"eJIeCOO6pa3HO

BCe 000pyZioBaHNe CBeCTH B Tab/HLLy.

dopma 3ancu CBOIHOW TabMUILIBI (DIOTAIIMOHHBIX MAIlIuH

HanmeHoBa Tun Konuuect Oob1ee
HUe orepaluii | UIOTaLMOHHOM | BO LIT.HA | KOJIMYeCTBO,
MallIHbI OJTHY T
CEKIIHIO
1 2 3 4

Bribpatb

44 OITMCAaThb

BCTIOMOTrare/ibHoe 000py/j0BaHHe, K KOTOPHIM OTHOCSTCSI KOHTAKTHbIE YaHbl M TUTATENH [IIs
JIO3MPOBKHU U PaBHOMEPHOM I10/]auy peareHToB.

[To pe3ysbTaTtamM BBINIOJTHEHHBIX PACUYeTOB BBIMIOJIHUTH MPOEKT KOMIIOHOBOYHOTO PpeIIeHHUs
(JI0TaIIMOHHBIX MalllMH, TUIaH U pa3pe3 (JIOTalMOHHOTO 1ieXa.

[IpuMepHBbIii TepeueHb TeM KypCOBOTO NPOeKTa

MaccoBas
Ne [IpoussoguTens
Bapua HanmMeHoBaHMe M0/1€3HOT0 HCKOITaeMOoro HOCTb, Ao
KOMIIOHEHTOB
HTa T/4ac o
, /0
1. I'padurosas pyzna 800 2,5
2. I'paduroBas pyja 2000 5,5
3. MepHas pyza 4000 1,5
4. MepHnas pyzga 2000 1,2
5. MeaHo-LIMHKOBAast 3000 1,1u2,1
6. MepaHO-1IMHKOBAst 4000 1,3u1,8
7. MeaHo-LIMHKOBAst 5000 1,2u19
8. ®roopuUToBas 1000 17
9. ®roopuToBast 1200 16
10. | PryTHO-(roopuTOBas 1500 0,1u 16,5
11. CBUHLIOBO-1JTMHKOBast 3500 0,7ul,5
12. CBUHIIOBO-ITMHKOBAs 3000 0,5ul,7
13. CBUHII0OBO-MeHast 4000 0,8ul,2
14. CBUHLIOBO-MeIHast 2000 09uld
15. Yrosnb 4000 Ac-22
16. Yronb 5000 Ac-24
17. [MomumeTannuueckas pyaa (Pb, Cu, Zn) 3000 0,7,09, 2,1
18. [MonumeTtannuueckas pyza (Pb, Cu, Zn) 5000 0,9,1,2,2,2
19. | PryTtHO-(roopuToBast 2500 0,11u 19
20. MepaHO-1IMHKOBAst 4000 1,2u2,1
21. MeaHo-LIMHKOBAst 3500 1,1u1,8
22. MepHO-LIMHKOBast 4500 0,9u 2,1
23. MeaHo-LIMHKOBAast 4000 0,7u 3,1
24. Mepnas 2500 1,5
25. Mepanas 3500 1,7




IIpunoxenue 2

7 OueHoYHbIEe CPe/iCTBA AJis POBe/ieHNs IPOMe)XXYTOUHOM aTTecTaluu
a) Ilnanupyemblie pe3y/ibTaThl 00yUeHHUs U OLIEHOUHBIE CPe/JCTBA /I MPOBEIeHUS MPOMEKYTOUHOM aTTeCTaluu:

ITpumepHoe codepicarue:

CTpYKTYpHBIH | TInaHupyeMble pe3ybTaThl

3JIeMeHT O6yquI/IH
KOMIIeTeHLIM1

OuieHOuHbIE CpejCTBa

ITK-4 roToBHOCTBIO OCyIIeCTB/IATb TEXHUUYECKO0€ PYKOBO/JACTBO 'OPHBIMH M B3PDbIBHBIMH pHGOTaMl/I Ipu 3KCHJ1yaTa]_[I/IOHHOﬁ pa3BejKe, JI[OﬁbI‘-IE
TBEPADBIX IM0J/IE3HBIX HCKOIIdEMBbIX, CTPOUTE/IbCTBE U IKCIIyaTdllUH IMMOA3€MHBIX 06'I:EKTOB, HEIMmoCpeACTBEHHO YIIPABJ/IATDH IPOIieCCAMH Hd
NpoOUu3BOJCTBEHHbBIX 00HeKTOB

3HaTh OCHOBHBbI€ TIOHSITHSI METO/IOB,
CrIoco00B 1 CpefiCTB
TIOJTyY€HUsI ChIPbSI U
KOHI|EHTPATOB TIPH
riepepabOTKH MOJIe3HBIX
HCKOTIaeMbIX

ITepeueHb meopemuyeckKux 80nNpPoOCco8 K 3K3aAMeEHy:
1. CyugHocTb, r7iaBHbIe 0COO€HHOCTH U KaacCUbUKaIys (GIoTaliOHHBIX TTPOL[ECCOB.
2. OcHoBHbIe (haKTOpHI, BAUSIOLIME Ha TEXHOIOTHIO (hI0TalvK.

YmeThb BbIOMPATh TEXHOIOTHIO
MIPOM3BO/ICTBA paboT 10
oborarreHHIo Moe3HbIX
HCKOTIaéMbIX, IPUMEHSITh
CTrIocoObI ¥ CpeZiCTBa /ISt
MOJTyUeHUsT KOHAUI[UOHHBIX

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:

CocTaBUTb CXeMy U peareHTHbIA PeXXUM 151 (I0Talu Py /bl

KOHI|eHTPaTOB
Bnazets CNoCcOOHOCTRIO BBIOMpATh U p 3

PaCCUMTHIBATH OCHOBHEIE ewums 3aoay: p 5

TOXHOTOIMUECKIe Onpe/ie/IMTh TeXHOIOTMUeCKHUe ToKa3aTe/ M (IOTaLOHHOIO 060ralleH:sl MeJHOM Py/bl:

rapameTpbl! 3 (eKTUBHOIO 1




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[11aHUpyeMble pe3y/bTaThl
o0yueHUs

OLieHOuHbIE CpejCTBa

9KOJIOTHUECKU 6e30MacHOoro
TPOM3BO/ICTBA PaboT 110
nepepaboTKe U 0OOraIeHnIo
MHHEPabHOTO ChIPbS Ha
OCHOBE 3HaHWI MPUHLIUIIOB
(dboTalIMOHHOTO
MIPOEKTHUPOBAHKS
TEXHOJIOTUUYECKUX CXEM
000raTUTEILHOTO
TTPOM3BO/ICTBA B BEIOOpA
OCHOBHOTO M
BCIIOMOTaTe/IbHOTO
000raTUTEILHOTO
obopyjoBaHust

- BBIXO/] Me/IHOTO KOHLIEHTpaTa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUeHUe MeIu B MeIHbI KOHLIEHTpaT,

- U3BJIeUeHUe MeId B XBOCThI IJisl YC/IOBHMH, YKa3aHHbIX B Ta0JI.

Pe3ysibTaThl pacueTa TeXHOJIOTHUECKHX TTOKa3aTesiell 0hOpMUTE B BH/le CTaHZAPTHOMN TaOJIULBL.

OnpezsenuTs MapKy MeJHOTO KOHLIeHTpaTa 13 Tab1.

ITK-5 roToBHOCTBIO JeMOHCTPHPOBATh HABHIKH Pa3padoTKH IJIAHOB MePONPHUSITHIA 10 CHIDKEHHI0 TeXHOTeHHOM Harpy3KH NPOU3Bo/ICTBA HA
OKPY>KaoIIyl0 cpe/ly PH 3KCIUTyaTallHOHHOM pa3Be/Ke, 100bIue U NepepadoTKe TBep/AbIX M0/Ie3HBIX HCKOMaeMbIX, a TaK)Ke IPH
CTPOUTE/IbCTBE U IKCIUTyaTallu

3HaThb

Hay4Hble MeTOJbI U
MEepOTIPUSITHS TI0 CHYDKEHHIO
TeXHOTeHHOM Harpy3ku Ha
OKPY’KaloIyt0 cpefly Mpu
9KCILTyaTalMOHHOU
pa3Bejike, 00bIUe U
riepepab0OTKe TBEP/bIX
T0J1e3HBIX UCKOTIaeMbIX

ITepeuesb meopemuyeckux 60NPoOCoO8 K IK3AMEHY:
1. CyugHocTb, r7iaBHbIe 0CO0€HHOCTH U KacCuUKaiys (IoTaliOHHBIX TTPOL[ECCOB.
2. CyIlIHOCTb, T71aBHbIe 0COOEHHOCTH M K/lacCU(UKaIUs (IOTAl[MOHHBIX PeareHTOB.

YmeThb

TIPUMEHSITb Hay4YHble MeTO/Ibl
Y MepoITIpUATHS TI0
CHW)KEHHIO TeXHOTeHHOMN

HPUMeprle npakmuueckue 3a0aHus 015 3K3amMeHa:




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[11aHUpyeMble pe3y/bTaThl
o0yueHUs

OLieHOuHbIE CpejCTBa

Harpy3Kd Ha OKPY>KaIoIIyI0
cpeay Tipu
9KCITyaTalMOHHOM
pa3BejKe, 100bIUe U
riepepaboTKe TBePABIX
T0J1e3HBIX KCKOMAeMbIX

CocTaBUTh CXeMY Y peareHTHbIN PeXXuM J/1s1 QUIOTaliuy Py /bl

Bnagets

HaBbIKaMU TIPUMeHeHUsI
HayUYHbIX METOZIOB U
MEepPOMPHUATHN 10 CHUKEHUIO
TeXHOTeHHOM Harpy3kKu Ha
OKPY’KarollyIo cpefly Mnpu
5KCILTyaTaljMOHHOU
pa3BejiKe, 100bIUe U
riepepaboTKe TBepAbIX
T10JIe3HBbIX MUCKOTaeMbIX

Pewums 3adauu:
Kakoii 6yeT KoHIIeHTpalysl pacTBopa Cy/bdaTa Me/[1, [TOTy4eHHOT o TIpu pacTBopeHuu 10 r MeIHOTO
Kyrnopoca (CuSO4 . 5 H20) B 300 mn Bogpsi?

PacTtBop kakol KoHLeHTpauuu (%) nosyuutcst npy pactsopennu 0.01 mons CuSO, B 100 1 Boge!?

ITK-12 roToBHOCTBIO ONIEPAaTUBHO YCTPAHATHh HAPYILIEeHHUs MPOU3BOACTBEHHBIX MPOLECCOB, BeCTH MEPBUYHBIH YUeT BBINO/IHSAEMbIX PadoT,
aHA/IM3UPOBATh ONepaTHUBHbIE U TEKYI[He M0Ka3aTe/ M MPOU3B0/ICTBA, 000CHOBBHIBATh MPe//I0)KEHHs M0 COBEPIIEHCTBOBAHUIO OPraHU3aluU

NPOU3BOACTBA

3HaThb OCHOBHbIE TeH/IeHLIUU
pa3BUTHUS Ilepeuenb meopemuyueckux 6onpoco8 K IK3ameHy:
MPOU3BO/ICTBEHHbIX 1. OnemeHTapHbIH aKT MpoLecca NeHHOW (oTaLuy.
TIPOL[eCCOB, TTOKa3aTeu 2. CKOpOCTb U CeNneKTUBHOCTD (hI0TaLvu.
MIPOU3BO/ICTBA 3. ®dgortanus yacTul] pa3InyHON KPYITHOCTH

Ymets NIPUMEHSTh U3y4YeHHble IIpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:

TeHJeHIINHU Pa3BUTHUA
IMMPON3BOACTBEHHBIX
ITPpO1[eCCOB, IMOKAa3aTe/In

CocTaBUTb CXeMy Y peareHTHbIN pPeXXuMm /151 QIOTalluu py/ibl




CTpyKTypHBII

HJIEIHI/IPYEMBIE Pe3y/IbTaThL

OLieHOuHbIE CpejCTBa

3J/IEMEHT O6yquI/IH
KOMTIIEeTeHIUU
TIPOM3BO/ICTBA B
rpodeccroHabHOM
JlesiTeIbHOCTH
Brnazets TeH/IeHLIUSIMU Pa3BUTHUS

TIPOM3BO/[CTBEHHBIX
TIPOLIeCCOB, TOKa3aTe/u
TIPOM3BO/ICTBA B
npoeCcCOHAILHOM
JlesiTeIbHOCTH

Pewiums 3adauy:

OnpezeMTh MaCCOBYIO JJOJTIFO MU B KOHIIEHTPATe, COCTOSIIEM U3 MMPUTa U MUHEPAsIOB, YKa3aHHbBIX B
Tabsuie (110 3aaHHUI0)

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX HHHOBAIMOHHBIX PelIeHHH M0 YKCIUTyaTaljHOHHOW pa3BejiKe, 00bIue, mepepadoTKe TBePABIX
MOJ/IE3HBIX HCKOMAEeMbIX, CTPOUTE/IHLCTBY M 3KCIUTyaTal[dH MOA3eMHbBIX 00 bEKTOB

3HaTb OCHOBHbIe TeH/IeHLIUU
pasBUTHUA UHHOBAL[IOHHBIX HepeueHb meopemuuyecKux 60npoco8 K 3K3dmMeHy:
pelileHtii 1o nepepaboTke 1. Texnonorus ¢pnoranoHHOro npouecca. CoBpeMeHHble TeH/eHLIUU Pa3BUTHSI.
TBEP/IbIX M0/I€3HBIX 2. Ponmb m MecTo (IOTallMOHHBIX MeTOJ0B OboramieHuss Tpu TiepepaboTKe yrjed, pys UYepHbBIX,
VICKOTIaeMbIX L[BeTHBIX U peJIKUX MeTaJlJIOB.
Ymetb TIPUMEHSTh U3yUYeHHbIe I 3 5
TeH/eHIUH PA3BUTHS [pumepHble NpaKkmuyecKue 3a0aHust 0151 3K3aMeHd:
MHHOBALMOHHBIX PEIIEHIN | 0o crapyTh cXeMy U peareHTHBII peXxuM /151 QIOTaLMU Py bl
110 repepaboTKe TBepABIX
T10JIe3HBIX NCKOIaeMbIX
Bnagetsb TeHZeHLUSMU Pa3BUTHS Pewumb 3adauy:

WHHOBAIMOHHBIX PeleHuniH
10 repepaboTKe TBePbIX
T0/Te3HBIX HCKOTIAeMBIX

PaccuuTath TeXHOJOTMUECKHe MoKa3aTe/u oboraiijeHus (HI0TallMOHHOTO 1iexa. Pe3yibTaThl Mpe/jCTaBUTh
B Tabmmile. VicxoaHble JaHHbIe: MaccoBast fonst Cu B pyge — 0,9 %, B koHrieHTpare — 20 %, B XBOCTax —
0,1 %.




CTpYKTYpPHBIH | TInaHupyeMble pe3yabTaThbl

3JIeMeHT O6yquI/IH
KOMIIeTeHLIM

OLieHOuHbIE CpejCTBa

IICK-6-4 cioco0HOCTBI0 pa3padaThIBaTh U Peav30BbIBAaTh MPOEKTHI MPOU3BO/ICTBA MPHU MepepadoTKe MHHEPaTIbHOT0 U TEXHOT€HHOTO ChIPhS
Ha OCHOBe COBPeMeHHOM MeTO/{0/I0TUH NTPOeKTHPOBAHMA, PAaCCYMTHIBATh NMPOU3BOANTETLHOCTD U ONPe/ie/ISATh IapaMeTpbl 000py/10BaHHA

oforaTuTe/NbHBIX (PabpUK

3HaTh BCe JTarlbl IPOU3BO/ICTBA
rpu TiepepadboTKe
MUHEPAIbHOTO U
TEXHOT€HHOTO ChIPbsI HA
OCHOBE COBPEMEHHOM
MEeTOZ0JIOTUH
TIPOEKTHPOBaHMs

ITepeueHb meopemuyeckux 60npoCco8 K 3K3aMeHy:
1. OcHoBHbIe (paKTOPBI, BJUSIOLIME Ha TEXHOIOTHUIO (PJIOTALUH.
2. Knaccudukaiys ¢pnoTomanivH U TpeboBaHus, NpebsBseMble K HUM.
3. Bwibop, pacueT ¥ KOMIIOHOBKAa OCHOBHOTO U BCIIOMOTaTelbHOTO ()IOTAlMOHHOTO
obopyioBaHust

YmeTb aHaM3MpOBATh BCe JTaIlbl
MIPOU3BOACTBA IPU
repepaboTKe MUHEpabHOTO
Y TeXHOT€HHOT'O ChIPbS Ha
OCHOBE COBPEMEHHOM
MeTOZ0/IOT YN
MIPOEKTUPOBAHUS

IIpumepHble npakmuyecKue 3a0aHus 04151 5K3amMeHa:

CocTaBUTh CXeMy Y peareHTHbIN PeXXUM J/1s1 QUIOTaLliuy Py /bl

Bnaznetsb TpoLieccaMu NPOU3BO/ICTBA
T1pH repepaboTke
MUHepaabHOro U
TEeXHOTeHHOTO ChIPbsI Ha
OCHOBE COBPEMEHHOM
MeTO/|0/I0TUH
TPOEKTUPOBAHUS

Pewumb 3a0auy:

Onpeznenutb TpeOyembiii 00beM U KOJTMUeCTBO Kamep (IOTAlMOHHBIX MAIWH [Jis1 YC/IOBUH, YKa3aHHbBIX
B Tabmuile (T10 3a/]aHHIO).




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[11aHUpyeMble pe3y/bTaThl
o0yueHUs

OLieHOuHbIE CpejCTBa

IICK-6-5 roToBHOCTHIO IPpUMEHATb COBp€EMEHHbIE I/IH(I)OpMa]_[I/IOHHbIE TE€XHOJ/IOTHH, dBTOMATU3UPOBAHHbIE CUCTEMBI ITIPOEKTUPOBAHUA
000raTuTe/IbHBIX Mnmpou3BOACTB

3HaThb

TIPUHLIUITBI U METO/IbI
CO3/IaHMsA COBPEMEHHBIX
VMH(OPMaLMOHHBIX
TeXHOJIOTUM B
NMpaKTHYeCcKOou
JeATe/THbHOCTH
00oraruTe/IbHBIX
MPOU3BO/ICTB

ITepeueHb meopemuueckux 80nNpPoOCco8 K 3IK3AMEHy:
1. OcHoBHbIe (aKTOPBI, BAKSIOLME HA TEXHOIOTHIO (hI0TalUHU.
2. TexHonoruueckue Cxembl U peareHTHbIe PeXKUMbI (PJIOTALlUK DY/, LIBETHBIX, UePHBIX MeTaslyIoB
Y HEMEeTaJI/TNueCcKOro ChIPbsi.

Ywmets

TIPUMEHSITb TIPUHLIUITBI U
METO/IbI CO3AHUA
COBpPEMEeHHBIX
“H(pOpMaLOHHBIX
TeXHOJIOTUH B
NPaKTHYeCKOoM
JleATe/TbHOCTH
000oraTuTe/IbHBIX
MPOU3BO/ICTB

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:

CocTaBUTh CXeMy U peareHTHbIN PeXXUM 151 (GI0TaLu Py /bl

Bagets

TIPUHLUIIAMH U METO/IaMU
CO3/JaHUsI COBPEMEHHBIX
WH(OPMaLIMOHHBIX
TeXHOJIOTUH B
NpaKTHYeCcKOou
JAeATeTbHOCTH
o0oraTuTe/bHbIX
MPOU3BO/ICTB

BbinoaxHums 3a0avue:

Bribpath 1 060CcHOBaTh cxemy oboraiieHust pyzbl. Cienatb pacyeT KaueCTBeHHO-KOJTMUeCTBEHHOU 1
BO/IOILIJTAMOBOM CX€M, a Tak’Ke OCHOBHOTO 000pyoBaHUs ((hI0TOMAILIMHBI, KOHTAKTHBIE UaHbI).
KpynHocTh u3MenbueHHOM py/Ibl, MAaCCOBYIO [I0JI0 1[eHHOT'0 KOMITIOHEHTa B py/ie, MPOU3BOAUTETbHOCTh
TIPUHSITH T10 Tab/uiIe.

Hamnpumep: ncxozHble faHHbIe: COlepyKaHKe B M3Me/IbYeHHOM pyAe kiacca -0,074 mm — 60 %; maccoBas
noss Cu B pyze — 1,0 %; pyanble MuHepanbli— XaabKoruput (CuFeS,), 6opuut (CusFeS,);




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[11aHUpyeMble pe3y/bTaThl
o0yueHUs

OLieHOuHbIE CpejCTBa

TIPOM3BO/IUTE/TLHOCTh (yI0TAaIMOHHON (habpUKKU — 5 MJTH.T/TO/I.




0) Ilopsigok mpoBejeHHs NMPOMEXYTOUHOM aTTeCTAllH, MOKa3aTeJlM M KPUTEpHH
OLleHUBAHMA:

[TpomeskyTouHasi arrectalusi Mo AUCHUTUIHE «®DIOTAlMOHHBI MeTO[, oOoraleHus»
BK/IIOUAET  TeOpeTHYeCKHe  BOMPOChl,  I03BOJISIFOLIME  OLIEHWTb  YPOBEHb  YCBOEHUS
00yyJaroIyMICs 3HaHUH, ¥ TIPaKTUUYeCKHe 3a/jaHusl, BbISIB/ISIOLME CTelleHb ChOPMUPOBAHHOCTH
yMEeHU U BJaZleHul, MPOBOAUTCSA B (opme 5K3aMeHa M B (hOpMe BBIMIOJHEHUS U 3allWThI
KypCOBOT'O MIPOEKTa.

OK3aMeH 10 [JaHHOW JWCLUMIUIMHE MPOBOJUTCS B YCTHOM (pOpMe MO 3K3aMeHallMOHHbIM
OuneraM, KaX/plii W3 KOTOPBHIX BK/IHOUaeT 2 TeOPeTUYEeCKHWX BOIPOCA W OJHO TPAKTHUeCKOoe
3aZiaHue.

OK3aMeH TPOBOJAUTCS MO OuieTaM, OXBaThIBAIOIIUM BeCh TpPOHAeHHBIA Marepuan. Ilo
OKOHYaHUM OTBEeTa 5K3aMeHaTOp MOXKeT 3a/laTb CTYZJEHTY JOIOJIHUTEebHble U YTOUHSIOLIUEe
BOMPOCHL. T0/I0KUTENTBHBIM TakXe OyZieT CTpemMJieHWe CTYZEeHTa WU3J/I0KUTb Pa3/InuHble TOUKH
3peHusi Ha paccMaTpUBaeMylo TMpobsieMy, BbIpa3UTb CBOEe OTHOIIeHHWe K Hel, TNPUMeHWTh
TeopeTHYeCKre 3HaHUs 110 COBPeMEeHHBIM Mpo0b/ieMaM 000TalleHus TI0/Ie3HbIX UCKOTIaeMBbIX.

IToka3zarenu u KpUTepUuM OLleHUBAHUA JK3daM€HAa:

— Ha OLIeHKY «OTIMYHO» » (5 6asioB) — 0Oyuaronuiics TTOKa3bIBaeT BHICOKUI YPOBEHb
chOopMHPOBAHHOCTH KOMIIeTeHLIUH, T.e. CTYZIeHT, Trpe/CTaBiisieT BCECTOPOHHee,
CUCTeMaTHuyeckoe W TyOOKoe 3HaHHMe yueOHO-TIpOrpaMMHOr0 MaTepuasna, yMeHue CBOOOJHO
BBITIOJIHATh 3aJjaHusl, MpeJyCMOTPEHHble MPOrpaMMOM, YCBOMBLIMN OCHOBHYH) Y 3HAKOMBIU C
JIOTIOJIHATeTbHOW  JIUTepPaTypoi, peKOMeHZOBaHHOW rporpamMMmoii. Kak TipaBuio, oOlleHKa
"OTIMUHO"  BBICTAB/SIETCS CTYJEHTaM, YCBOMBILUMM B3aUMOCBSI3b OCHOBHBIX TMOHSATUU
JUCHUIUIMHBI B WX 3HAUeHWM [Jisi TpuoOpeTaeMou TipodeCcCuH, TPOSIBUBIIMM TBOpPUYECKHE
CTIIOCOOHOCTH B TIOHUMaHWH, U3/I0KEHUH W UCTIOTb30BaHUM y4eOHO-TIPOrPaMMHOT0 MaTepHasa.;

— Ha OLIeHKY «xopoiio» » (4 6anma) — oOyuyaroluiicsi MoKa3biBaeT CpeJHUM ypOBeHb
c(OPMHPOBAHHOCTH KOMIIETEHIMM, T.e. CTYZEHT TMpe/ACTaB/seT TI0JHOe 3HaHWe Y4eOHOo-
MIPOrpaMMHOT0 MaTepuara, yCIIelIHO BhIMOJIHSIOIIUN MpelyCMOTPeHHbIe B TIpOrpaMMe 3a/laHusl,
YCBOUBILIMN OCHOBHYIO JIUTE€PATypy, PeKOMeHOBaHHYIO B rporpamMMe. Kak rpaBu/io, OlleHKa
"XOpoII0" BBICTAB/ISETCS CTYy/[eHTaM, TOKa3aBIIMM CHUCTeMaTUUeCKuil XapakKTep 3HaHWM II0
JUCLITUTMHE W CTHOCOOHBIM K WX CAMOCTOSITEJTbHOMY IIOTIOJTHEHWIO W OOHOBJIEHHWIO B XO[e
JanbHelIer yueObHOM paboThI 1 TIpodheCcCHOHANBHON JesiTe/TbHOCTH;

— Ha OLIEHKY «y/IOBJIETBOPUTENBHO» » (3 Oasia) — 00ydaromuiics MoKa3biBaeT MOPOTOBbIH
ypOBeHb C(OPMUPOBAHHOCTH KOMIIETEHLUM, T.e. CTY[EeHT, Mpe/CTaB/isieT 3HaHUSl OCHOBHOTO
yueOHO-TIPOrpaMMHOTO MaTepuara B 00beme, He0OXOAWMOM /i Ja/ibHeuler ydeObl U
nipeAcTosiiiieli paboThl TIO CrEeMaabHOCTH, CIIPABJSIOIIUNACS C BBITIOJITHEHUWEM  3a/laHuH,
MpeAyCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMbIM C OCHOBHOM JIUTEpaTypOM, pPeKOMeH[0BaHHOM
nporpamMmMoii. Kak 1mipaBWio, OLleHKa "yZOB/IETBOPUTE/NLHO" BBICTAB/SETCS CTYy/EeHTam,
JIOTyCTUBIIMM TIOTPEIIHOCTH B OTBeTe Ha 3K3aMeHe W TPHU BBINOJHEHUM 3K3aMeHalMOHHBIX
3aJlaHui, HO 00/1aJjaroIM HeoOX0[UMBIMU 3HAHUSMU [ UX YCTPaHeHUsl TI0J] pyKOBOZCTBOM
Tipero/iaBaTe’is;

— Ha OIIeHKY «HeyJOBJIeTBOPUTETbHO» » (2 Oasisa) — pe3ynbTaT 00yueHusi He JOCTUTHYT,
oOyuaromuiics He MOJKeT TIOKa3aTh 3HAaHUSI Ha YPOBHE BOCIIPOM3BeZIeHHST U OObSICHEHUS
vH(opMal1, He MOXKeT MOoKa3aTh WHTe/UIeKTya/lbHble HaBbIKW pellieHHusl TPOCThIX 3a/iau, T.e. y
CTyzieHTa, 00HapY>KUBalOTCS POOesTbI B 3HAHUSIX OCHOBHOTO YueOHO-TIPOrpaMMHOTO MaTepHaria,
JIOCTUTHYTBHI TIPUHIUIUA/IbHbIE OIIMOKA B BBLITIOJHEHUM TPeAyCMOTPEHHBIX TMPOTrPaMMOi
3a/laHUM.

Ha OLIEHKY «HeyJoByieTBOpUuTenbHO» (1 0asmn) — oOyuaroluiicsi He MO’KeT TI0Ka3aTh
3HAHWUS Ha YPOBHE BOCIPOM3BelleHUS] W OOBsICHeHUs1 WH(OpMAI[UM, He MOXKET II0Ka3aTh



HWHTEeJ/IV/IEKTYa/IbHbI€ HABBIKW DEII€HHS ITPOCTBIX 3a/ia4.
IToka3zarenu u KPUTE€PHUH OLI€EHUBAHHUA KYPCOBOI'0 ITPOEKTA:

Ha OL[eHKY «OT/JMuHO» (5 0annoB) — paboTa BBITIONHEHAa B COOTBETCTBHU C 3aJjaHHEM,
oOyuaroluiics MoKasbiBaeT BBICOKMM YpPOBeHb 3HaHUI He TOJIBKO Ha YPOBHE BOCIIPOU3Be/IeHUs U
00bsicHeHUs1 WH(OPMAIMM, HO W WHTe/UIeKTyalbHble HaBBIKM pelleHusi 1pobieM M 3ajad,
HaxXOXKJeHUsl YHUKaJIbHBIX OTBETOB K TIpoOsieMaM, OLIEHKA U BbIHECEHHSI KPUTHUYeCKUX
CY>K[IeHUU;

Ha OLIeHKY «xopoio» (4 6amma) — paboTa BbINOJIHEHA B COOTBETCTBUM C 3a/laHUEM,
oOyyJaroImuiicss ToKa3bIBaeT 3HAHHWS He TOABKO Ha YPOBHE BOCITPOM3BEJEHHS M OOBSICHEHHs
vHpOpMaLIMK, HO U WHTe/JIeKTya/lbHble HaBLIKM pellieHUss mpobseM U 3a/ay, HaxoxAeHHs
YHUKa/IbHBIX OTBETOB K IPOo0/ieMam;

Ha OLIEHKY «Y/OBJeTBOpUTe/NbHO» (3 Oasna) — paboTa BbINOJHEHA B COOTBETCTBUM C
3aflaHreM, OOy4YaroIIWiiCsS TOKa3biBaeT 3HAHWS HAa YPOBHE BOCIPOW3BeZeHUs] W OOBsICHEHUs
VMH(pOpMalMy, UHTe/UIeKTyaslbHble HaBbIKU pellleHHs TPOCThIX 3a/ay;

Ha OLIeHKY «Hey/IOBJIeTBOPUTeIbHO» (2 Oasma) — 3afjaHue TIperofiaBaTesisi BBITIOJTHEHO
YaCTUUHO, B TpOL[ecce 3alUThl paboThl 00yUarOIUIiCs JOMyCKaeT CylljeCTBeHHbIe OLIMOKH, He
MOJKeT 10Ka3aThb MHTe/JIeKTya/lbHble HaBbIKM pellleHus [I0CTaB/IeHHOM 3a/lauy.

Ha OLIEHKY «Hey/I0BleTBOpUTeabHO» (1 6asn) — 3ajaHue TiperojaBaTesisi BBITIOJTHEHO
YaCTUYHO, OOyUaroIuiiCs He MOXKeT BOCIPOW3BECTH U OOBSICHUTH COJep)KaHWe, He MOJKeT
T0Ka3aTh WHTe/UIeKTya/ibHble HaBbIKM pellleHusi MOCTaB/IeHHOM 3a/jauu.
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