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PaGovas nporpamma coctasiaeHa Ha ocHose PI'OC BO no cnennanprocts 21.05.04 op-
HOE 1eJI0, YTBepXKaeHHOro npukasoM MOuH P® ot 17.10.2016 r. Ne 1298,

¢
i’

PaGoyas nporpamma paccMOTpeHa H omo0peHa Ha 3aceNaHHH kademphl MeoJIOTHH, MapK-
wefinepckoro nena M o0orameHHs TNONE3HBIX HcKonmaeMmbiX «20» smeapa 2017 r.,
npotokon Ne 7.

{ M.A, T'pamuan/

Pabouas mporpamma omofpeHa METONMYECKOH KOMHCCHEH HHCTHTYTA TFOpHOIO Aena H
TpaHenopra «31» gupapa 2017 r., npotokon Ne 7.

Hpencenamﬂbﬁl /C.E. l'aBpames /

Pa6ogas mporpaMma cocTaBneHa: nouerToM Kadenps: IMuOIIN, k.1.10., ooeut

1,%7 /EJO. Jlerons /

Penensenr; 3aM. HavansHHKa Hexa PO® IT'OIT OAO «MMK»

! AT, Taxayes/



Jluer perserpaumm mimMeHenuii u A0MOJIHEHHI

Ao [Noanuce
Ne Pasnen Kparkoe conepwxanue Ne nporokona iin
n/n | nporpammsi H3MEHEHHA/I0TIOTHEH NS 3acenaHus - cbf:.n[;aofi
xadenpnl

! Ne 8 AKTyaIH3auns y4e6HO-METONNYecKoro i | No 2 e .
MH(OPMALIHOHHOTO obecneyenus | or 04,10.2018 ¢_/f§}*CC: ,
AMCHHILTHHBI 7 =

2 No 8 AKTyanusauus yuebro-meronnseckoro i | No 2 e
HHPOPMAUHOHHOTO obecnievenns | or 24,.09.2019 :%é/—'
JHCHHITHHBI : - | -

3 Ne 8 AKTyanusauns yuebHo-mMeToan4eckoro i | No | ///
HHpOpMAIIHOHHOTO obecnievenus | or 04.09.2020 | %
AHCLMIUTHHBI




1 Ilenu ocBoeHMs AUCHUNTUHBI

LenssmMu ocBoeHUs! AUCHUTIIMHBI «O0oraijeHre MoIe3HbIX NCKOTIAaeMbIX» SIBJISTIOTCS SIB-
JITIOTCSL pa3BUTHE Y CTYJIeHTOB JIMYHOCTHBIX KaueCTB, a Takke (opmupoBaHue mpodeccuo-
Ha/lbHBIX KOMIIETeHIIUd B COOTBeTCTBUU C TpeboBaHusmu ®I'OC BO mo crienyanbHOCTH
21.05.04 I'opHoe gero.

2 MecTo JUCHMIUIAHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl MOATOTOBKHU
crenMaaucra

HOuciurnmza «O6oraiijeHye Moje3HbIX UCKONaeMbIX» SIB/ISETCS AUCLUIIMHON, BXOJUT B
6a3oByto uacts 6/10Ka «I[IpoekTHast AesTeTbHOCTb» 00pa3oBaTebHON POrPaMMB.

[yt v3yueHus: AUCHUIIMHBI He0OX0UMbI 3HaHUs (YMeHUsi, BiajieHus1), cpopMHUpOBaH-
Hble B pe3yJibTaTe U3yueHus CaefyIOLIUX KypCOB:

«Pusuka», «MareMaTuka», « XumMus», «HbopMaTuKa», «['eomorus».

3HaHus (YyMeHUsi, BlaZieHusi), TIOJy4YeHHble TPY M3YYeHUU [JaHHOW JUCLIMIUIUHBI OyayT
HeoOX0IUMbI /IIs1 pa3pabOTKH, COBEpIIIeHCTBOBAHUSI TeXHOJIOTHH TMOATOTOBKM M oboralijeHust
TI0/TIe3HBIX MCKOTIaeMbIX; CO3/IaHHUST MaIOOTXOJHBIX ¥ 0€30TXOJHBIX TeXHOIOTHI, KOMIZIEKCHOTO
VICTI0/Tb30BaHUsl MUHEPA/IbHOTO ChIPbS, /1JI1 aHa/IM3UPOBaHUsl yCTOMUUBOCTH TEXHOIOTMYECKOro
TpoLjecca ¥ KaueCTBa BbIITyCKaeMOU MPOAYKLMH.

3 Kommereniuu o0yuarmigerocs, ¢opmMupyemMble B pe3yjJbTaTe OCBOeHHUS
AMCLMIUIAHBI H IVIAHUPYyeMble pe3y/1bTaThl 00yJeHust

B pe3ynbrate ocBoeHusi AUCHUIUIMHBI «OOoraiieHre IMoJie3HbIX HCKOTMaeMbIx» 00y-
YaIOLIUICS [Jo/DKeH 00/1aaTh CeJyOIMMI KOMIIeTeHLUSIMU:

CTpyKTypHBbI1
3/1eMeHT [1naHupyemble pe3y/ibTaThl 00y4YeHust

KOMITeTeHLIUU
OIIK-9 B/1afieHueM MeTOAaMU aHa/M3a, 3HAaHHeM 3aKOHOMePHOCTel NoBeJeHUusa 1
yrnpaB/ieH!s CBOMCTBAaMH FOPHBIX MOPOJ M COCTOSTHMEM MacCHBa B MPOIeccax J00bIud U
nepepaboTKU TBEeP/ABIX M0/Ie3HBIX HCKOMAaeMbIX, a TAK)Ke MPU CTPOUTE/IbCTBE H IKC-
MJTyaTaluy Mmo/i3eMHBIX COOPY)KeHUH
3HaTh MeTO/ibl aHaIu3a, 3aKOHOMEPHOCTH IIOBe/leHUs M YTIpaB/eHUs CBOWCTBaMU
rOPHBIX TIOPOJ, U COCTOSIHMEM MacCHBa B Tpolieccax Ao0biur U repepaboTku
TBEP/BIX 10JIe3HBIX UCKOIAaeMBbIX.

YMeTb BbIOMpaTh METOZBI aHaaM3a, 3aKOHOMEDHOCTH TIOBEJeHHS] W YIIpaBJIeHHs
CBOMCTBAMM TOPHBIX TOPO/J| ¥ COCTOSITHMEM MaCCHBa B TMpoLeccax A00bIYM U
repepabOTKU TBEP/IBIX IM0JIe3HBIX MCKOTIAeMBbIX.

Biiazietb CIIOCOOHOCTBIO BHIOMpATh METOABLI aHaIM3a, 3aKOHOMEPHOCTH TIOBeZIeHUs U
yrpaBJieHUs1 CBOMCTBaMU FOPHBIX MOPOJ, M COCTOSIHMEM MacCHBa B TpoLieccax|
100bIUM 1 TIepepabOTKY TBEP/IBIX T10J1e3HBIX MCKOTIaeMBbIX.

ITK-4 roTOBHOCTBIO OCYIL|eCTB/IATH TeXHUYeCK0e PYKOBO/CTBO T'OPHbIMH M B3PbIBHBIMU
paboTamMu NpH 3KCIUTyaTaljHOHHOH pa3Be/Ke, A00bIUe TBePAbIX M0/Ie3HbIX NCKOMAaeMbIX,
CTPOUTE/IHCTBE M IKCIUTyaTaliH M0/i3eMHbIX 00eKTOB, HeMOCPeACTBEeHHO YIPaB/IATH
MporneccaMy Ha MPOU3BO/ICTBEHHBIX 00EKTOB

3HaTh OCHOBHbIE TIOHATHUSI METOZIOB, CIIOCOOOB U CPeJICTB TMOYYeHUs ChIPbSl U KOH-
L[eHTPaTOB TPH 1epepaboTKH M0JIe3HbIX NCKOMAaeMbIX

YMeThb BbIOMpaTh TEXHOJIOTHIO TIPOM3BO/ICTBA PAbOT M0 0OOTaI[eHHIO TI0JIe3HBIX MC-
KOTIaeMbIX, TIPUMEHSITh CIIOCOObI M CpeJiCTBa AJIs TOy4YeHUs] KOHAULIMOHHBIX
KOHL|EHTPaTOB

BnazeTsb CIIOCOOHOCTRIO BHIOMPATh M PaCCUMTHIBATH OCHOBHBIE TEXHOIOTHUECKHE TIa-

4



CTpyKTypHBIN
3/1eMeHT I[1naHupyeMble pe3y/bTaThl 00yUeHus
KOMITEeTeHLIUU

pameTpsI 3¢hHeKTUBHOTO U FKOJI0THUeCKH Oe301acHOro Mpor3BO/CTBa PaboT
1o riepepaboTKe ¥ 00OTall[eHHI0 MUHEPaTbHOTO ChIPhsSi HA OCHOBE 3HAHUMN
MPUHLIUTIOB ()JIOTAl[MIOHHOTO TTPOEKTUPOBAHUS TEXHOJIOTMYECKUX CXeM 000-
raTUTebHOTO TIPOM3BO/ICTBA U BbIOOpA OCHOBHOTO M BCIIOMOTaTe/IbHOTO
oboraTuTebHOrO 060pyA0BaHMUs

ITK-5 roToBHOCTBIO /[eMOHCTPHPOBATh HAaBbIKHM Pa3pad0TKH IVIAHOB MePONPUATHIA 110
CHWDKeHMIO TeXHOTreHHOH Harpy3KH MPOM3B0/CTBA Ha OKPY)KaloI[yl0 CpeAy NPH IKC-
M/TyaTal[MOHHOM pa3BejKe, [00b1Ue U MepepadoTKe TBep/bIX M0/Ie3HBIX HCKOMAaeMbIX, a
TaK)Ke NIPH CTPOMTE/IbLCTBE U IKCIIyaTalluH

3HaTh Hay4HbIe METOZbI M MEPOTIPHUSITHS TI0 CHIPKEHHUIO TEXHOTE@HHOM Harpy3ku Ha
OKpY)KAIOIL[YIO Cpely TP KCIITyaTaljMOHHOW pa3Be/ike, 100bIUe U repepa-
OOTKe TBEpABIX MOJIE3HBIX MCKOMAEMBbIX

YMeThb MPYMEHSTh Hay4YHbIe MeTO/[bl 1 MEPOTIPUSTHS 110 CHIKEHHIO TeXHOTeHHON
Harpy3Ky Ha OKPY’KaIOIIyI0 CpeJly TIPH SKCIUTyaTallMOHHOMN pa3Be/ike, [00b1ye
1 iepepaboTKe TBep/bIX MOIe3HbIX HCKOMAeMbIX

Bragetsb HaBbIKaMU TIPUMeHEeHUs1 HayUHbIX METOZI0B ¥ MEPONPUSTHI TI0 CHKEHUIO
TeXHOT'eHHOM Harpy3Ku Ha OKpY’Karolyl0 CpeZly IIPU KCIITyaTalMOHHON
pa3Bejike, fo0ObIue U rnepepaboTKe TBEP/IbIX MOJIe3HBIX MCKOTIAeMbIX

I1K-12 roToBHOCTBIO OII€PpATUBHO YCTPAHATDH HAPYIIE€HHUA ITPOU3BO/JCTBEHHBIX ITPpOLieC-
COB, BeCTH neanqulﬁ YueT BbIINO/THAEMbIX pa60T, dHA/TU3UPOBATH OIlepATUBHBIE U
TEKYyIIHE MOKa3aTe/IU MIPpOUu3BO/JACTBa, 000CHOBBIBATH npeaI0KeHusd 1o COBepIIeHCTBO-
BAdHHUI0 OPrdaHM34IlMH MPOU3BOACTBA

3HaTh OCHOBHbI€ TeH/|eHL[MM Pa3BUTUS POM3BO/ICTBEHHBIX MTPOLIECCOB, MOKAa3aTe/ln
MpOKM3BO/CTBA

YMeTb MPUMEHSTb U3yUeHHbIe TeHJEeHLIMM Pa3BUTHS POU3BO/CTBEHHBIX MPOLIECCOB,
roKasartesy MPOU3BO/CTBA B TPOdeCcCHOHATBLHOU AesiTe/IbHOCTU

Bragetn TeHJeHLUSMU Pa3BUTHS TIPOU3BOCTBEHHBIX MPOLIECCOB, MOKa3aTe v Mpou3-
BO/ICTBA B MPO(eCCHOHA/IBbHOM /leATelTbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALIHOHHBIX PelIeH# M0 YKCIUTya-
TAl[HOHHOW pa3BejiKe, 00bIUe, MepepadoTKe TBEPAbIX M0JIE3HBIX HCKOMAeMbIX, CTPOH-
TeJIbCTBY M 3KCIUTyaTallH MO/A3eMHBIX 00'beKTOB

3HaTh OCHOBHbIE TeH/IeHL[UM Pa3BUTHsI MHHOBAL[MOHHBIX pellleHHi 1o repepaboTke
TBeP/ibIX 10/1e3HBIX UCKOMaeMbIX
YMeTb MPUMEHSTh U3yUYeHHble TeH/JeHL[UM Pa3BUTHUs MHHOBAL[MOHHBIX pellleHui Mo

rnepepabOTKe TBEP/BIX M0JIe3HBIX KCKOTIAeMbIX

Brnaners TeH/|eHLIUSIMA Pa3BUTHSI MHHOBALIMOHHBIX pellieHnH 1o TiepepaboTKe TBepbix
10J1e3HBIX MCKOMaeMbIX




4 CTpyKTypa U cofiep)XaHue JUCIMILIMHBI

OO6111ast TPYA0EMKOCTh AUCHUITMHBI COCTaBIsieT 3 equHULBI 108 uacos:
- KOHTakTHas pabota - 58,1 akaj. yacos:
ayautopHasi pabota -54 akaji. yaca;
BHeayuTOpHas paboTa - 4,1 akaz. yaca;
- camocTosiTesibHasi paboTa - 14,2 akaj. yaca;
- TOArOTOBKA K 3K3aMeHy - 35,7 aka/|. 4yaCoB.
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1. BBesieHue \4 2 OITK-9
1.1. Copmep>kaHue AUCIUIIMHEI, ee 3a7iaud. 3HaueHue 1 pojib oboraiie- 1 IK-4
HUsI TIPU MCI0J/Ib30BaHWU PA3/IMUHBIX M0JIe3HbIX UCKOMAaeMbIX [1K-5
1.2. Knaccudukariys mporieccos /st 000raiieHus Moie3HbIX KCKoIlae- 1 I3yueHre OCHOBHOM [TK-12
MBIX U 10TTO/THUTeTbHON IK-19
KoHnTtposbHad pa-
1.3. Onepauyu, HUKibl, craguu. OueHkKa 3¢ (eKTUBHOCTH MPOLIECCOB 1 JINTepaTypeI 110 [¥C- 6013 Nol
oboraileHust 1 KOMITJIEKCHOCTH UCTIO/Ib30BaHUsI ChIPbS LIUTVIMHE, KOHCIIeKTa B
1.4. TTpoayKTHI ¥ MOKa3aTeny oborarieHust. MaTtepranbHbIl 6amaHc 1o 1 JTeKLMH.
TBEpP/IOMY, MeTaJl/Ty, BOZle B TEXHOJIOTMUeCKMX cxeMax oboraileHus py/y
1.5. IToHATHE O KO/TMUECTBEHHBIX XapaKTepyuCTHUKaX BellleCTBeHHOro CO- 1
CTaBa MHUHEPAJIbHOTO ChIPbsI M IPOIYKTOB 00OralljeHUs
HMToro no pa3aeny \4 5
2. 'paHy/1I0MeTpUUeCKU COCTaB \Y M3yyeHre ocHoBHOU [KoHTposbHas pa- |OITK-9
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2.1. T'paHy/IOMeTPUUECKUI COCTaB P/ U MPOYKTOB 00OTralljeHH s, Me- 1 1 n IIK-4, I1K-5, ITK-
TO/IbI ero Orpe/ienieHus 12, TIK-19
2.2. CurtoBbiii ananu3. [1lkana knaccudyKalyy, MOAY/Ib IIKabl Kaac- 1
cubUKalmn
2.3. O6paboTKa pe3y/bTaTOB rPaHy/IOMETPUUECKOT0 aHaIu3a U To- 2 1
CTpOEeHUe XapaKTePUCTUK KPYTTHOCTU
WToro nmo pasjeny \4 4 2
3. ITogroToBUTEIBLHBIE TPOLECCHI \ OIIK-9
3.1. 'poxouenue. HazHaueHure nporecca 1 3 1 3yueHre OCHOBHOM [1K-4
W [IOTIO/THUTeTbHON [TK-5
3.2. OpdeKTUBHOCTb TPOX0OUeHHUS], K1acCU(UKaLYs U KOHCTPYKLMU TPO- 1 JINTEPATypbl MO AUC- [1K-12
XOTOB LIUTUIUHE, KOHCIIeKTa [1K-19
JTeKLMH. 3armumra ylabopa-
TOPHOH paboThI
3.3. [Ipo6sienue. Ha3zHauenue apobieHws, CTerieHb IpOOIeH s 1 3 1 lI3yueHre OCHOBHOM| 3arura jiabopa-
M /IOTIOJIHUTEe/IbHOM| TOPHOMW paboThI
3.4. Knaccudukaiysi 1 KOHCTPYKLWH IPOOUIIOK [ijist KDYTTHOT'O, CPeJHero 1 TUTepaTyphl MO [WC-
Y MeJIKOTO Jpo0IeHus LIMII/IMHe, KOHCTeKTal KoHTposbHas pa-
3.5. KpymHoCTb, 10 KOTOPOI He0OX0AUMO IpOOUTE ChIpbe Tiepes 060- 1 TTeKLIWMA. 6ota Ne 3
raieHreM. CxeMbl IpOOIeHUsT
3.6. VI3mesibueHne. 3aKOHOMEPHOCTH TIpoLjecca U3MeJibueHUst 1 3 1 3aruTa abopa-
TOPHOM pabOThI
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3.7. Knaccudmukauys pasmoiabHOro o6opyioBaHusi. CxeMbl U3Me TbueHHs ’_EQ
. T
3.8. T'uapaBnuueckasi Kiaccudukalys U ee poJjib B TEeXHOJIOTMUeCKUX 1 l3yyeHre OCHOBHOM e
% B
cxemax (pabpuK. 3aKOHOMEPHOCTU CBOOOZHOTO M CTECHEHHOTO TIaJIeHus] U JIOTIOJTHUTeTbHOU KOHTDO/bHAs pa- <
yacTull. OCHOBHbIE PUHLMITBI K/1accubUKaluu TUTepaTypbl MO AUC- 607a No 3 =X
= @]
3.9. KoHCTpYKIMM MeXaHUYeCKUX KIacCU(UKAaTOpOB, 00JIaCTh WX TPU- 1 1 LUI/THHE, KOHCIIEKTa =
MeHEeHUs JIeKLUM. =
3.10. KoHCTpyKUMY U TIPUHLUIT JeHCTBUS TUAPOLMK/IOHOB 1 4
HToro no pa3aeny Vv 10 9 4
4. OCHOBHBIe IPOL[eCChI \ OIIK-9
4.1. T'paBuTaliioHHOE OborailjeHre Moje3HbIX UCKOMaeMbiX. TeopeTuue- 1 3 1 V3vuermne OCHOBHOI 3armuTa nabopa- [[1IK-4
ckre ocHOBbIL. CKOpOCTb NafieHust, K03GhduULMeHT paBHOMNa1aeMOCTH " y OTIONHITELHOM TOpHOM paboTe! [[IK-5
4.2. TIporjecchl TpaBUTAl[MOHHOTO OOOTalleHus:: TPOMBIBKA, OTCA/Ka, 1 nHTe/:[[)aTypr o g I1K-12
KOHLIEHTpAI[Us Ha CToJIaX, oboraliieHye Ha IUT03axX U KenobaxX, BUHTO- ITK-19
LUIIMHe, KOHCIeKTal KoHTposibHas pa-
BBIX CellapaTopax, o0oraijeHue B TsSKeIbIX CYCIeH3MsIX o 607a No 4
. 0
4.3. CyLHOCTb IIPOLIeCCOB, KOHCTPYKTHBHbIE U TeXHOJIOTMYeCKHe Iapa- 1
MeTpBbI arnrapaToB M MallluH, MPAaKTUKa WX NPUMeHeHUs!
4.4. MarautHoe oOoraieHye. TeopeTHUecKHe OCHOBBI. MarHMTHBIE 1 3 1 3yueHre OCHOBHOM| 3aiiuTa abopa-
CBOMCTBA MHUHEPAJIOB, MATHUTHBIE M0JIs1 CerapaTopoB W JIOTIO/IHUTe/IbHOM| TOPHOI paboThI
4.5. O6opyaoBaHWe /1 MarHUTHOTO OOOTralljeHus: cerapaTop JIis 1 JIMTEPATYPBL [0 JUC g o
CWIBHO W C/TaDOMarHUTHBIX pPy[; CyXyWe W MOKpble MarHWUTHbIe cCerlapa- LIUTIJIMHEe, KOHCIIeKTa 6gTa No 4 P
TOPbI JTeKLUM. ]




~~
=
AynutopHas S 9
pabota (s | & = @opMBI TeKyILero
D_‘ .
g < Bup KOHTPOJIA yCIie-
Pa3szien/ TeMa JUCLUIUIMHEL 9 aKajl. yacax) | & § . pomi y
g . S = CaMOCTOATE/IbHOM | BAeMOCTH U TPO-
S = 58|88 paboThl MEXYTOUHOH |
[ gl
g S & = & arrecrauuu | 2
(<] [«F]
= ER(0Y e
= s
4.6. DnekTpuueckoe oborarieHre. Pu3nyecKre 0CHOBHI MPOLeCca, Mo/ - 1 1 S
rOTOBKa MaTepurasa K 3/1eKTPUUYeCcKOU ceraparuu =
4.7. Knaccrdukaius 3/1eKTpuuecKrx cernapaTopoB, UX KOHCTPYKTUBHbIE 1 g
Y TEXHOJIOTHYECKHe rlapaMeTphl o
m
4.8. CrierjuaibHble METO/IbI TTOITOTOBKH 1 00OTallleHHs Py 1 1 -
2
4.9. Pyzmopa3zbopka: oborairieHre 1o TpeHuto, hopme, 1[BeTY, GioTorpa- 1 e
BUTALYsT; 0OXKUT py/[I; U3bUpaTenbHOe [pob/ieHNe, U3Me/lbyeHre, XUMU- E
yeckoe o0oraijeH’e 2
4.10. ®noTarrioHHoe oboraiijeHre. TeopeTHueckre OCHOBBI. KnHeTHKa 1 3 1 3arruTa jabopa- ;
duioTaru .| TOpHOU paboThl | =
l3yueHrue OCHOBHOM S
4.11. dyioTaljMoHHbIe peareHThl, X KlacCU(UKaLYs, Ha3HaueHue U Me- 1 o N
N M /IOTMOJTHUTE/TbHOU
XaHU3M JIeliCTBUS
4.12. @ 1 JIATEPATYPBL T0 AMCT g rnonbHast pa
.12. ®noTalMoHHbIe MallIUHbI, UX KIaCCU(UKALMSI, KOHCTPYKLIUS [MIUTHHE, KOHCTIeKTa p p
. 6ota Ne 4
TeKL1M.
4.13. TlpakTrKa rMpyUMeHeHHtsI MallliH pa3/InYHbIX THUIOB (MeXaHUUecKue, 1
MHeBMOMeXaHUueCcKue, KOJIOHHbIe U p.). CxeMbl U peXKUMBbI (IoTaluu
WToro no pasjeny \4 12 9 5
5. O6e3Bo)KHMBaHKUe 1 OMIPOOOBaHMe \Y 0,8 |[/3yueHne OCHOBHOMU OITK-9
5.1. O6e3BoxvBaHMe. HazHaueHue oreparyii 00e3BO’KMBaHHUS U UX 1 1 JIONOJTHUTE/IbHOU [1K-4
K/1aCCU( MKaLus muTeparypel o Auc-| KontponbHas pa- [1IK-5
5.3. OnpoboBaHue ¥ KOHTPOJIb Ha oboraTtuTe/bHbIX (pabpukax. THIIb! U 1 L[MII/IHEe, KOHCIIeKTa 6ora Ne 5 [TK-12
Ha3HaueHue 1poo TeKLMH. IK-19
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5 Oo6pa3oBarenbHbIe U HHPOPMALMOHHBIE TEXHO/IOTHH

B mporiecce miperno/jaBaHust JUCIUIIIMHBI ««OOoraijeHre I0/Ie3HbIX HCKOMAeMbIX»»
TIPUMEHSTFOTCSI pa3/IMyHble BU/[bI 00pa30BaTe/IbHbIX TEXHOIOTHH.

JIeKIIMOHHBIM MaTepuan 3akpervisieTcsi B Xofe JabopaTOpHbIX pabOT, Ha KOTOPBIX
BBITIO/THSIFOTCSL TPYNIOBbIe WIM WHAWBHYyajbHbIE 3aJaHUs TI0 TpoWJeHHOW Teme. I[lpu
MIPOBE/IEHUH 1ab0PAaTOPHBIX 3aHATHUH UCIO/Ib3YeTCsS MEeTO/] KOHTEKCTHOTO 00yueHHsl, KOTOPbIH

T03BOJISIET YCBOUTH MaTepHrasl IyTeM BbISIBJIEHHS CBSI3el MeXK1y KOHKPETHBIM
3HaHWEM U ero MpUMeHEeHUEeM.

[Tepemaua HEOOXOJUMBIX TEOPETHUECKWX 3HAaHUW U (OpPMUPOBaHHE OCHOBHBIX
MIpe/ICTaB/IeHUH TI0 KypCy TTPOMCXOJUT C UCTIO/Ib30BaHHUEM MYJ/IbTUMEJUMHOTO 000pPYA0BaHMS.

1. TpapuoHHBIe 00pa3oBaTe/IbHbIE TEXHO/JIOTHH OPUEHTHUDPYIOTCS Ha OPraHU3ariuio
o0pa3oBaTebHOTO TIPOLiecca, MperoJararollyl0 MPsIMYI0 TPAHC/ISALUI0 3HAHUM OT Tpernoja-
BaTesisl K CTYZeHTy (TPerMyIleCTBeHHO Ha OCHOBe OObSCHUTETbHO-WITHOCTPATUBHBIX METO-
JIOB 00yueHus). YueOHasi [eATeNIbHOCTb CTYZieHTa HOCUT B TaKUX YCJOBUSX, KaK IPABWJIO,
PErpoAyKTUBHBINA XapaKTep.

®opMbl YUEOHBIX 3aHATHH C HCM0/Ib30BAaHHEM TPAAMIMOHHBIX TEXHO/IOTHIA:

WuadopmalivoHHasi JIeKLIUsl - TI0C/ejoBaTelbHOe W3/I0’KeHWe MaTreprasia B JTUCLIATIIN-
HApHOW JIOTMKe, OCYIIEeCTB/IIEMO€e TPEeUMYIeCTBEHHO BepOabHbIMKM Cpe/CcTBaMU (MOHOJIOT
TrperiojaBaTesisi).

CemuHap - Oecesia TiperiofiaBaTeisi U CTy/IeHTOB, 00Cy>X/jeHre 3apaHee TI0/AITOTOBIEHHbIX
coo0IIIeHr TI0 KaXK/[OMy BOIIPOCY TIaHA 3aHATUS C eWHBIM JIJIT BCeX TIepeuHeM peKO-
MeH/1yeMOl 00si3aTe/IbHOM U JIOTIOJTHUTETbHOM JIUTEpPaTyPhI.

[TpakTUYeckoe 3aHSTHE, TIOCBSIIIEHHOE OCBOEHUIO KOHKDETHBIX YMEeHWN W HaBBIKOB TI0
TIPe/IJIOYKEHHOMY a/ITOPUTMY.

2. TexHosioruM MPo06/IeMHOro0 00yJeHHsI - OpraHy3aius 06pa3oBaTe/IbHOrO TIPoLiecca,
KOTOpasl Mpe/rojiaraeT MoCTaHOBKY MPO0/IeMHBIX BOMPOCOB, CO3/laHKe yueOHBIX TTPOOIeMHBIX
CUTYyalUi /711 CTUMY/TUPOBAHMST aKTUBHOM TI03HaBaTe/IbHOM /IeATeIbHOCTH CTY/I€HTOB.

@opMbl yUeOHBIX 3aHATHH C MCI0/Ib30BaHHEM TEXHOJIOTHI MP00/IeMHOr0 o0yue-
HHUSA:

[TpoGsiemHasi neKUUsl - W3/IOKeHWe MaTepuara, TpeArosararpiiee MOCTaHOBKY IpO-
O/1eMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBEIlleHHe Pa3/UUHBbIX HayYHBIX IMO/IXO/0B, aBTOP-
CKHe KOMMEHTapHH, CBsI3aHHbIE C Pa3/TMUHBIMHU MOJEISIMA WHTEPIIPeTallii U3yyaeMoro Ma-
Tepuaria.

3. ArpoBbie TEXHOIOTHH - OpraHu3alysi 00pa3oBaTeIbHOTO MpoIiecca, OCHOBAHHasI Ha
PEKOHCTPYKIMU MO/leieli TIOBeIeHUsI B paMKaX TPe/JIOKeHHBIX ClieHapHBIX yC/IOBUM.

®opMbI YUeOHBIX 3aHATHH C MC0/1b30BAHHEM UTPOBBIX TEXHO/IOTHM:

YuebHast urpa - popmMa BOCCO3ZaHHSI TIPEAMETHOTO U COIMAIBHOTO COZlep>KaHus Oyy-
el mpodecCUoHaTbHOM /IeATeIbHOCTH CIeIUaaiCTa, MOJeUPOBAaHUS TaKMX CHCTEM OTHO-
IIIeHUH, KOTOpbIe XapaKTePHBI /IS 3TOM /IeATeIbHOCTH Kak I1eJIoro.

IenoBast urpa - MO/Ie/ITMPOBAHUE Pa3/IMUHBIX CUTYal[UH, CBSI3aHHBIX C BBIPAOOTKOH M
MIPUHSITHEM COBMECTHBIX pellleHHH, 00CyKIeHreM BOTIPOCOB B PE’KUMe «MO3TOBOT'O IITypMa»,
PEKOHCTPYKIHMel (hYHKIMOHATBLHOTO B3aUMO/IEMCTBHUS B KOJUIEKTHUBE U T.II.

PosieBasi Urpa - UMUTALUS WM PEKOHCTPYKLIUS MO/iesiell pOJIeBOro TIOBeZieHHsI B Mpej -
JIO)KEHHBIX CLIEHAPHBIX YCIOBHUSIX.

4. TexH0/IOTUH MPOEKTHOIr0 00yUeHHs - OpraHK3alusi 00pa3oBaTeIbHOTO TIpoIiecca B
COOTBETCTBUM C a/JfOPUTMOM II03TAIHOTO peIlieHus] Tpo0IeMHOM 3a/jaud WM BbITTOTHEHUS
yueOHOTo 3azsaHusi. [IpoeKT mpejrosiaraeT COBMECTHYHO yueOHO-TI03HABATebHYIO JesTelb-
HOCTb TPYMITbI CTY/IEHTOB, HallpaB/eHHYI0 Ha BbIPAOOTKY KOHIIEII[UH, YCTAaHOBJIEHUE 11e/1el 1
3aziau, GOPMYJIMPOBKY OXKH/aeMbIX pe3y/bTaToB, OMpe/ie/ieHre TIPUHLIUIIOB U MEeTOMK pe-
IIIeHUs1 TTIOCTaB/IeHHBIX 3a/lau, TUIAaHUPOBaHWE X0/ja PabOThl, TIOUCK JOCTYMHBIX W ONTUMAJlb-
HBIX PECYPCOB, MO3TAITHYIO peau3aliio IlaHa PaboThl, TIPe3eHTALUI0 Pe3yIbTaToB paboThl,
HX OCMBIC/IeHWe U PeqUIKCHIO.



OCHOBHbIE THIIBI IPOEKTOB:

WccnefoBaTenbCKUM TPOEKT - CTPYKTypa NpubmikeHa K GopMaTy HaydyHOTO MCCe[o-
BaHMs ([]0Ka3aTe/bCTBO aKTyaJbHOCTH TeMBI, OTpe/ie/ieHre HayuHOU Mpob/ieMsbl, peMeTa u
o0beKTa MCCe/0BaHuMs, Liefied W 3a/ady, MeTO/I0B, MCTOUHUKOB, BBIJBI)KEHHE TUIOTe3bl,
0000111eHre pe3y/IbTaToOB, BEIBO/bI, 0003HaUeHre HOBBIX MPobiem).

TBOpUecKuil TIPOEKT, KakK TpaBU/IO, He MMeeT JeTalbHO MPOpaboTaHHOW CTPYKTYPHI;
yueOHO-TIO3HaBaTe/bHast [1eSITeIbHOCTh CTY/IEHTOB OCYIIECTBI/ISIETCS B paMKaxX PaMOYHOTO
3a/laHusl, TIOAUMHSISICh JIOTUKe Y MHTepecaM Y4aCTHUKOB TIPOeKTa, )KaHPYy KOHEeUHOTO pe3yJib-
TaTa (raseta, (puUIbM, Ipa3JHUK, U3/jaHue, SKCKYPCHS U T.I1.).

WHpopMaLIMOHHBIN TIPOEKT - yueOHO-TI03HaBaTe/IbHast [1esiTeJIbHOCTh C SIPKO BbIpayKeH-
HOU 3BPUCTUYECKON HampaBJIeHHOCTBIO (MTOUCK, OTOOp U chCTeMaTh3arus HHPOPMaIUu O Ka-
KOM-TO 00beKTe, 03HAaKOM/IeHMe YYaCTHUKOB TIPOEKTa C 3Toi MHpopmalueid, ee aHamu3 U
0000111eHMe 1715 TIpe3eHTalu 0osiee IIIMPOKOM ayIUTOPHH).

5. IHTepakTHBHBbIE TeXHOJIOTMHM - OpraHu3alys o0pa3oBaTe/bHOTO IpoLecca, KOTo-
pasi TpejirioniaraeT akTUBHOE 1 HeMHeHOe B3aMMO/IeHCTBHE BCeX YYaCTHHUKOB, JOCTIDKEHHE
Ha 3TOM OCHOBe JIMUHOCTHO 3HAUMMOTrO [/l HUX oOpa3oBaTe/ibHOrO pe3ysbTata. Hapsiay co
CTeL[aTM3UPOBaHHBIMUA TEXHOJIOTHSIMUA TaKOTO POZA TIPUHLIMI UHTEPAKTUBHOCTH TPOC/IEKH-
BaeTcsi B OOJIBILIMHCTBE COBpeMeHHbIX 00pa30BaTe/bHBbIX TeXHOJIOTHH. VIHTepakTUBHOCTh
1o/[pa3yMeBaeT CyObeKT-CyObeKTHbIe OTHOIIIEHUS B X0/le 00pa30BaTe/IbHOTO Mpoliecca U, Kak
cieficTBYe, POpMHUpOBaHUe caMopa3BUBatoIeicsi MH()OPMal[MOHHO-PeCypCHOM Cpe/ibl.

@®opmMbl yueOHBIX 3aHATHH C HCIO/IH30BAHHEM CHeHa/JTW3HMPOBAaHHBIX WHTEPaK-
THBHBIX T€XHOJIOTHIi:

Jlekiiusi «0OpaTHOM CBSI3W» - JIEKLUS-TIPOBOKAIMsl (M3/10)KeHHe MaTephana C 3apaHee
3arIaHUPOBaHHBIMU olbKamm), nekuusi-6ecesa, NeKIUS-AUCKYCCHS, NeKLUsI-
NpecCKOH(epeHLysI.

CeMUHap-IUCKyCCUsI - KOJIJIEKTUBHOe OOCy’k[ieHrWe Kakoro-imMbo CMOpPHOTO BOIPOCa,
npobieMbl, BbIsSIB/IeHHe MHEHWM B TpyIie (MeXIpyIoBOM AWaior, AWCKYCCHS KakK CIIOp-
JlAasor).

6. NH(dopManMoHHO-KOMMYHHUKAIIOHHBbIEe 00pa3oBaTe/ibHbIe TEXHOJIOTHHM - Opra-
Hu3alMs o0pa3oBaTe/bHOTrO TpoLjecca, OCHOBaHHAsi Ha TIPUMEHEeHWH CIieljMaTu3upOBaHHBIX
MPOTPaMMHBIX CpeJ] U TEXHUYeCKHUX Cpe/iCTB paboThl ¢ MHpOpMaLei.

@®opmbl yueOHBIX 3aHATHUN C UCMO/Ib30BaHUeM HWH(OPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUM:

Jlekuysi-BU3yanu3alisi - W3/I0)KeHUe COJiep>KaHUsI COTIPOBOXK/AeTCsl Tpe3eHTaruei
(memoHcTparyel yueOHBIX MaTepHasioB, MPeCTaBIeHHbIX B Pa3/IMYHbIX 3HAKOBBIX CHCTEMaX,
B T.U. WUIOCTPAaTUBHBIX, TpaduuecKux, ayJJuo- U BUZieoMaTepuasos).

6 YueOHo-MeTOAMYECKOE 00ecrieyeHrne CaMOCTOATeTHbHOU PadoThl 00yYarIuXCcsi

ITo pauciumuinHe «O6oralteHye Moyie3HbIX UCKOTMAaeMbIX » TPeJyCMOTpPeHa ayJUTOpHast
Y BHeay/IUTOpPHasi CaMOCTOsITe/TbHasi paboTa 00yJarouxcsl.

CamocrosiTenibHasi paboTa CTy/IeHTOB TIOCTPOeHa TakKiuM 00pa3oMm, UuTo B mpoljecce pabo-
ThI CTYZ€HThI 3aKPeIUISIOT 3HaHUS, TIOTyUYeHHbIe B MPOL[eCCe TeOPeTUYeCKOTO 00yJeHus], TeM
cambIM (hOpMHUPYIOT MpodeCcCHoHaTbHbIE YMEHHUST M HaBbIKH.

B mpotiecce u3yueHUs AUCLUTUTUHBI OCYIIIECTB/SIETCS TeKYIIUN U MepUOANYeCcKU KOH-
TPOJIb 3a pe3y/bTaTaMH 0CBOeHUs yueOHOro Kypca. TeKyluii KOHTPOJIb OCYIIeCTBIISIETCS He-
TOCPe/ICTBEHHO B MPOLIeCCe YCBOEHUsI, 3aKperuieHusi, 0000IIeHusT ¥ CUCTeMaTH3alui 3HaHUH,
yMeHUH, B/lafieHUs1 HaBbIKaMH U TI03BOJISIET OTE€PATUBHO JUArHOCTUPOBATh Y KOPPEKTUPOBATb,
COBEpILIEHCTBOBaTh 3HAHWs, yYMEHHUS W BjaJileHWe HaBbIKAMU CTY[EHTOB, 00ecrieurBaeT
CTUMYJ/IUPOBaHWE U MOTHBAI[UIO UX JIeITeIbHOCTA Ha KaXKJOM 3aHATHHU. TeKyI[Ui KOHTPOJIb
oCy1ecTB/sieTcs B (hopMe yCTHOTO ompoca (cobecemoBaHus).

[TepuouuecKuii KOHTPOJIb 1[eJIb KOTOPOTO 0000IeHre W CHUCTeMAaTh3al[us 3HaHWH,
npoBepka 3QPeKTUBHOCTH YCBOEHHS CTy/IeHTaMH OTpeZie/IeHHOTO, JIOTUYeCKHU 3aBepIIeHHOTO
cofiep>kaHusl y4eOHOro Marepuasa OCYLecTB/sseTcs B (opMme 3amuThl 1abOpPaTOPHBIX, KOH-
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TPOJIBHBIX paborT.
OtieHOUHbIe CpeJCTBa /IS TPOBeIeHNs TeKyllleld aTTecTalui

Tecmpbt 0151 camonpogepku:
Bapuanm Ne 1.

1. YTo Ha3bIBaeTCs 000rameHueM M0J1e3HbIX HCKOMaeMbIX?

1. 3TO0 mporeccbl XUMUYECKOTO pas/ie/ieHusi MUHEPAasIoB.

2. 3OTO0 mpolIecchl MEXaHUYeCKOTO pa3/ie/ieHHsi MUHepaioB 0e3 n3MeHeHUss XUMUYeCKO-
IO COCTaBa ChIPbS.

3. OTO OKUC/IUTeIbHO-BOCCTAHOBUTE/IbHBIE IIPOLIeCChl 3a CYeT YaCTUYHOIO WU
TIOJTHOTO Mepexo/ia 37IeKTPOHOB OT OJJHUX aTOMOB K JIDYTHUM.

4. 3JTO npoLeccel U3MeHeHUs! CTPYKTYPbl, MUHEPaIbHOTrO, & MHOTZLa U XMMUYECKOIo CO-
CTaBa rOPHBIX TIOPO/] B 3eMHOM KOpe.
2. KoHuieHTpaToM Ha3bIBaeTcH ...

1. mpoAayKkTt, B KOTOPDOM MaccCOBasi O/l MOJIe3HOrO0 KOMIIOHEHTa 3HAUWTe/IbHO BBIILIe,
yeM B UCXOJIHOM DY/Je;

2. TPOAYKT, B KOTOPOM MaccCOBasi [j0Jisl T10JIe3HOT0 KOMITOHEHTa HIKe, UeM B UCXOJHOU
pyAe,

3. TPOAYKT, B KOTOPOM MaccoBasi 10Jis [10JIe3HOr0 KOMIIOHEHTa BbIllie, UeM B UCXOAHOM
pYZe, HO HIKe, UeM B KOHL|EHTpaTe;

4. TIPOAYKT, B KOTODbIM Bbifle/isieTcs1 00/IbIlasi 4yaCTh MUHEpaOB BMEIIAOI[e TTOpPO/IbI
Y BpeJHbIX TIpUMecen.
3. Cxema Ljerny anmnaparoB MOKa3bIBaeT...

1. mepeueHb M MOC/IE[0BaTEbHOCTh TEXHOJIOTMUYECKUX MPOLIECCOB U OmnepaLyi, KOTo-
PBIM MO/ BEpPraeTcs MmoJjie3Hoe UCKOIaeMoe;

2. KoyiM4yeCTBeHHbIe MOKa3aTe/u oborailjeHus [Jisi KXo orepaliiy U MpOJAYKTa;

3. KO/IMYeCcTBO BO[IbI, J00aB/isieMoe B OTpe/ie/ieHHbIe Orepariiy U MpOoyKThl oboraiie-
HUS;

4. TIyTU C/Ie[IOBaHUS TIOJIe3HOTO MCKOTIaeMOTO Y MPOAYKTOB 00oralljeHust ¢ YCI0BHBIM
n300pa)keHHe armapaTos.
4. CTeneHb KOHLIEeHTPaLM MOKAa3bIBaeT:

1. Bo CcKo/BKO pa3 macca KOHL|eHTpaTa MeHbllle MacChl ChIpbsi, U3 KOTOPOI'O OH IOJIy-
YeH;

2. Bo ckosbKO pa3 MaccoBasi [oJisi KOMIIOHEHTa B KOHLIeHTpaTe OoJibliie MacCOBOM
JlOJIA 3TOT0 KOMIIOHEHTa B UCXO/IHOM py/ie;

3. Kakas 10715 1jeHHOr0 KOMITOHEeHTa Iiepelilia B XBOCTbI;

4. CreneHb NMpUOMKeHUsI PeaslbHOTO TMpoljecca 0boraiieHus K UjeanrbHOMY.
5. Uto noka3biBaeT BBINYK/IasA XapaKTePUCTUKA KPYIHOCTH M0 IUIIOCY?
B nipo6e nipeo6afjat0T KpyIiHbIE 3€pHa.
B nipo6e nipeo6siaziatoT MesiKue 3epHa.
B nipobe paBHOMepHO pacrmipeziesieHbl KPYITHbIE U MeJIKHe 3epHa.
B nipo6e nipeo6s1aiatoT m1aMsbl.
6. KakoBo Ha3HaueHue onepanuy NpeABapUTeIbHOr0 rPOX0YeHHs B cCxemMax py/o-
MOATOTOBKHU?

1. [y KOHTPOJISI KPYTTHOCTH IPOOJIEHOTO TIPOIYKTA.

2. [1ng nonydveHrsi TOBapHOTO MPOAYKTa 3aJaHHOM KPYTTHOCTH.

3. [Ans pa3penieHust 4aCTUL], UMEIOLLIMX pa3/iuurs B TBePAOCTH Uiu hopMe KyCKOB.

4. [lns oTAeseHUs TOTOBOrO 110 KPYITHOCTH NIPOJYKTa OT UCXOAHOI0 MaTepuasa, IocTy-
TAKoIero Ha JpobiieHue.

AP

7. Ji7isi rpoxoueHNsi KPYMHOKYCKOBOr0 MaTepHasia NpPeuMyLieCTBeHHO HMCI0/Ib3Y-
0TCH...
1. KOJIOCHHKOBBIE pelIeTKH.



2. JIACTOBBIE pelléTa.
TIPOBOJIOYHbIE CETKU.
4. n[yrosble CUTA.
8. Ilpu KakoM yc10BHH 3(p()eKTUBHOCTH I'POX0UYEHHsI paBHA HY/II0?
1. CopepykaHue oTCeBaemMoro Kjacca KpynHOCTH B UCXOLHOU py/ie PaBHO COZlep KaHUIo
0TCeBaeMOr0 K/lacCa B Ha/IpeLIeTHOM IIPOAYKTe.
2. CopepkaHue 0TCeBaeMOro Kjacca KPYIHOCTH B Ha/IpeLleTHOM IIPOAYKTe paBHO Hy-

w

JI10.

3. Copep>kaHue OTCeBaeMOro Kjiacca KpyIHOCTH B UCXOAHOU pyZe paBHO 100%.

4. CopepykaHue OTCeBaeMOro Kjacca KPYIHOCTM B HaJpelleTHOM IIPOAYKTe paBHO
100%.
9. B yeMm cymiHoOCTh nponecca Apod1eHusn?

1. Pa3peneHue Cbimyurx MaTepUasoB Ha KJIaCChl KPYITHOCTH.

2. Pa3peneHue Mojie3HbIX WCKOIAeMbIX IO, [eMCTBHeM BHEIIHUX CHJ, TIpeo/|0JieBaro-
L[UX BHYTPEHHHE CUJIbI CLIEIJIEHHSI MeXX/ly YaCTHULIAMH.

3. OtaenieHre OCHOBHOM MacChl BMeIllatoIllei Mopo/ibl OT UCXOAHOW PY/ibl Tiepe] TOH-
KUM U3MeJIbUeHUEM.

4. [lo3upoBaHMe W CMeIIMBaHWE Pa3/IMUHbIX IO KAueCTBY TOJIe3HbIX MCKOMAeMbIX JIs
TOBBIIIEHUs] OJHOPOJHOCTU KaYeCTBEHHOI'0 COCTaBa PY[,.
10. YTo nmoKa3bIBaeT CTeneHb JPodieHus?

1. Bo ckombKo pa3 pa3mMep OTBEPCTHH TPeJBIAYIIero cuta 0oJblie pa3Mepa OTBEPCTHMA
MOC/Ie/IYIOIeTO CUTa B CTaHAAPTHOM Habope CHT.

2. Bo CKOJBKO pa3 KPYITHOCTh /IpO0JIeHOTO TIPOAyKTa O0sibille pa3mMepa pa3rpy30uHON
111eJT1 IPOOUIKY.

3. Bo CKO/IbKO pa3 KPYITHOCTh KYCKOB /IpOOJIEHOTO MPO/YKTa MEHbIIIe KPYITHOCTU KYC-
KOB, TIOCTYTIAIOIINX Ha JpobieHue.

4. Bo CKOMBKO pa3 KPYMHOCTh KyCKOB /IpOOJIEHOT0 TIPOAyKTa OOJIbIlle KPYITHOCTH KyC-
KOB, TIOCTYTIAIOIIUX Ha Jpo0ieHue.
11. B MmesibHUIIaX caMoOM3Me/IbUeHHs U3Me/Ibuariieil cpefoH sIB/IAITCA:
CTa/lbHbIe CTEP)KHU.
CTa/ibHbIe WM YyT'YHHBIE 11aphbl.
PYAHas «rajis».
KPYIIHbIE KyCKH PY/BbI.
12, Kakoii U3 nepeuyuc/ieHHbIX NMPOLECCOB He OTHOCUTCHA K I'PaBUTALIMOHHOMY Me-
TOAY oOorameHus?

1. orcagka

2. KOHLIeHTpaLys Ha CToJIax.

3.060raitieHue B TsHKEbIX CyCIIeH3UsIX.

4. oboraieHue 1o TPeHHUIO.
13. 006,/1acTh MPUMeHEeHUs1 KOHI[EHTPAIUOHHBIX CTOJ/IOB.

1. Hns oborarmieHusi 30J10TOCO/IEPKAIIUX MeCKOB M TOHKO W3MeJIbUeHHBIX DY/l PeJKUX
MeTa/IJIOB KPYIMHOCTBIO MeHee 3 MM.

2. [Ins oborartenus yrieii KpyrmHoCTbi0 250-0,5 MM.

3. [nsa oboraiijeHUs py/i YepHBIX MeTa/I/IOB KPYMHOCTBIO 50-0,2 MM.

4. [ns oboraijeHus Cy/TbGOUAHBIX P/l [IBETHBIX METaslIOB.
14. CyiHoCTh npouecca neHHou QuioTanuu.

1. TuapodunbHble YaCTULIbI 3aKPEIVISIOTCS Ha BO3/YILIHBIX My3bIpbKaX M BCILUIBIBAIOT
Ha TIOBePXHOCTh, TUAPOGh0OHBIe YaCTULIBI OCTAIOTCS B 00beMe My JIbIIbL.

2. I'uapodobHble yacTHIBl 3aKPEIUISIOTCS Ha BO3AYIIHBIX My3bIpbKax U
BCILTBIBAIOT Ha TTIOBEPXHOCTh, THAPOGUIbHBIE YaCTHI[BI OCTAIOTCS B 00beMe My /IBbIIbI.

3. T'uapodobHbIe ¥ THAPOGUILHBIE YaCTHILIBI 3aKPETIISIFOTCS Ha BO3YIITHBIX My3bIPhKax
Y BCIU/TBIBAIOT Ha TTIOBEPXHOCTb.

4. TwugpodobHbIe ¥ THIPOGUIEHBIE YACTHIIBI OCTAIOTCS B 00beMe MyJIbITbI.

AN

—_



15. OCHOBHBIM (pU3HUECKHMM CBOMCTBOM MHHEPA/IOB, OMNpe/e/AIUM BO3MOXX-
HOCTh MarHUTHOT'0 00OTraIleHusl, AB/IAETCH:

Y nenpHas MarHuTHasi BOCIIPUMMYKBOCTb.

[vsnekTpuyeckasi IPOHULIAEMOCTb.

JIromMuHecLieH1us (X0/I0JHOe CBeUeHue).

TpuboanekTpuueckuii 3¢ dexr.

PN

Bapuaum Ne 2.
1. enbio 060raTUTE/ILHBIX NMPOLECCOB AB/IAETCH:

1. BelgeneHuve MeTanI0B U3 XUMUUYECKUX COEIMHEHUM U OT[e/leHre HeMeTa/UInyecKux
KOMITOHEHTOB.

2. OuuCTKa MeTa/lZIoB OT HeXKeslaTeIbHbIX [IPUMecei.

3. OtpeneHue MoJie3HBIX MUHEpATOB OT BMeLLaroleil OpoAbl U BPeIHbIX MpUMeceil U
TMoJTy4eHre KOHL|EHTPATOB, 10 CBOEMY KaueCTBY Y/IOBJ/IETBOPSIIOIIMX TpebOBaHUSM TOCIIe-
[YIOLMX [epe/ie/oB.

4. V3ByieueHre OTZeIbHBIX COCTaB/SIOLIMX TBEPAOr0 MaTepuasa C MOMOILBI0 pacTBO-
puTess.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBaeTCs:

1. CkoruieHue 10JIe3HbIX UCKOMaeMbIX B 3eMHOW KOpe.

2. DneMeHT WY TIPUPOJHBINA MUHEpaJl, C Tie/bI0 MOJyYeHHs] KOTOPOTro A00bIBaeTCs I1o-
JIe3HOe UCKOoIlaeMoe.

3. IlpuposHoe xWMHUYeCKoe coeJvHeHWe, oOpasyroleecsi MPY Pa3/IUUHBIX (PU3UKO-
XUMHAYeCKHX TpoLieccax, MPoTeKarouX B ryOrHaX U Ha TIOBEePXHOCTH 3eMJIH.

4. DnemMeHTbl WIA NPUPOJHbIE MUHEPA/Ibl, KOTOPbIe yXYAILIAlT KaueCTBO KOHLIEHTpa-
TOB.

3. I¢ddekTHBHOCTD 000raleHus1 XapaKTePU3yeT...

TIOJIHOTY OT/ieJ/IeHUs] MeJIKOr0 MaTepuasa OT KPYITHOIO.

V3BJIeYeHNe FPaHUYHOrO Kjlacca KPYIHOCTH B C/IUB WY B TIECKU.

JIOJI0 LIEHHOT'0 KOMITOHEHTa, TepeLle/liero B KOHL|EHTpaT U3 UCXOHOU py/Ibl.
CTemieHb PUOKEHNs peasTbHOTO TIpoLiecca 00oraIeHus K HeanbHOMY.

4, Boano-ni1amMoBas cxeMa MoKa3bIBaeT:

1. Tlytu cnenoBaHMs TIOI@3HOTO MICKOTIA@MOT'O U TIPOAYKTOB 00OTaIleHHs C YCIOBHBIM
M300pakeHHeM arlapaToB.

2. Tlepeuenb U mocsen0BaTebHOCTb TEXHOJIOTMYECKMX TPOLIECCOB U Orepaluu, KOTo-
PBIM [0 BepraeTcs roJjie3Hoe UCKOIaeMoe.

3. KosmuecTBeHHbIE ITOKa3aTe/TH 000TallieHust A1t KaXK/[0W OMepalidy U MPOAYKTOB.

4. KonuuecTBo Bofpl, J00aB/sieMoe B OT/e/bHbIe OTepaljiy U POJYKTHI.

5. Kakas 13 nepeunc/ieHHbIX Onepanuil He OTHOCUTCS K NMOATr0TOBUTE/ILHBIM MPO-
meccam odooraieHus?

1. dpobnenue.

2. T'poxouenwue.

3. Ycpennenue.

4. OuHCTKa CTOYHBIX BOJ,.

6. UYro mnoxa3spiBaeT TOYKA IepeceyeHUsi CyMMapHOM XapaKTepPUCTHUKH «II0
IUTIOCY» C 0ChI0 adcmucc?

1. Pa3mep MakcHMaJIbHOTO KyCKa B rpode.

2. Pa3Mep MUHMMaLHOTO KyCKa B TIpobe.

3. CpeznHeMmenuraHHbIM pa3Mep.
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CpepHuli ;uameTp Kycka.

7. JI0CTOMHCTBOM IITaMMOBAaHHBIX (JINCTOBBIX) PellleT SAB/IAeTCH:
[TpomomKUTeNbHBIN CPOK CTY>KObI ¥ TIOCTOSTHHBIN pa3Mep OTBepPCTHH.
Bosiblnias nomab «KUBOTO CEYeHHUsD».

Manasi ioaab «KUBOTO CEYEHHUSI».

BoICTpBIl U3HOC, pa3pbIB U CMelljeHHe TTPOBOJIOYEK.

8. ®dopmyna pas pacyera 3¢ GeKTUBHOCTH TPOXOUEHHUS:
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9. YeM ompeje/isieTcs IJIaBHBIM 00pa30M KOHeUYHasi KPYNMHOCTH /IP00/IeHOro Ipo-
AyKTa?

O

Pa3mepom BKpamieHHOCTH 3epeH M0Jie3HbIX MUHepasloB.
KperocTero pyapbl.
MaccoBoii foJieli 1IeHHOTO KOMITIOHEHTa B py/ie.
KpymnHOCTBIO UCXOHOM PY/BL.
10. Kakum 00pa3oM npoucxoAuT MpoLecc Apod/ieHusi B KOHYCHBIX JPO0U/IKax?
3a cueT AMHAMUYECKOr0 BO3/IeMCTBUS POTOPA.
3a cuet pa3ZiaBIMBaHUs MeXY ABYMS ITUTaAMU.
3a cueT 5KCLIEHTPUYHOIO IBW)KeHUs] BHYyTPEHHEr0 KOHYycCa.
3a cueT 3axBaThIBaHUs 3yObsIMU U PacKasbIBaHUs [J0 TpeOyeMoi KPYITHOCTH.
11. IToHsiTHE O THApPaB/INUYeCKON KaaccupUKaLMH.
1. Tlpouecc pasgeneHysi cMeCM MUHepabHbIX 3epeH Ha K/1acChl KPYMHOCTH M0 CKOPO-
CTSIM OCa)K/IeHUs B BOJHOU Cpejie.
2. Tlpouecc pa3sgesieHus CMeC MUHEPa/bHBIX 3epeH Ha K/acChl KPYITHOCTU 10 CKOPO-
CTSIM OCaXKZIeHUs B BO3JYLIIHOM Cpejie.
3. Tlpouecc pa3zeneHus cMeCM MUHEPA/IbHBIX 3€peH Ha K/IacChl KPYITHOCTH MPY MOMO-
L1 TIPOCEHBAKOLIMX TOBEPXHOCTEN.
4. Tlpouecc pa3gesieHusi CMeCU MUHEpasbHBIX 3€peH M0 TUIOTHOCTH B BOJHOW Cpeje,
My/IbCUPYIOLLEH OTHOCUTEJIBHO pa3ziesisieMOr CMeCH B BePTUKa/IbHOM HarpaB/IeHUH.
12, IIponecc pa3peneHys YaCTHIL B TSOKe/IbIX cpejax (CycneH3usax) MPOMCX0/UT:
[To ryioTHOCTHM YacTuLl.
[To ckopocTsiM naZieHyst YacTULL B Cpejie.
ITo xpynHOCTH yacTULl.
[To popme vacTuLl.
13. I'1aBHBIM JOCTOMHCTBOM (h/IOTALIMOHHOTO MET0/]a 000raleHHus sIB/ISIeTCS:
Hu3kuii pacxop 3/1€KTpO3HEepruu.
[TpocToTa Npon3BOACTBEHHOTO KOMILJIEKCA.
OTHOCUTeNbHas JellleBU3HA MOTy4YeHNs KOHLEHTPAaToB.
YHUBEPCaTBbHOCTh, BO3MOYKHOCTE pa3sZie/ieHHst TFOObIX MUHEPa/TbHBIX KOMIUIEKCOB.
14. B Kakux noJisix NpOUCX0/JUT MarHUTHas cenapanus?
B snekTprueckux mosisx.
B HeoIHOpOHBIX MarHUTHBIX MOJISIX.
B ogHOpOAHBIX MarHUTHBIX TOJISAX.
. B s/1leKTpOMarHUTHBIX MOJAX.
15. O6/1acTh IPpUMEHEHHUS 3JIeKTPHYEeCKOH cernapanum:
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1. Oborarjenye pyJ uepHbIX MeTasIoB.

2. OG6oraiiieHre TeXHOIOTMUECKOTO ChIPhbsi C HU3KOM MacCOBOM /l0/iei 1[eHHBIX KOMITO-
HEHTOB.

3. [oBojKa HEKOH[WLIMOHHBIX KOHLEHTPaTOB pY/ PeJKHWX MeTasoB, KepaMHU4eCKOro
CBIPBS, CJIIOJ], aIMa30B.

4. O6oraiijeHye BCeX TUTIOB MUHEPATbHOTO ChIPbSI.

Bapuaum Ne 3.

1. Kakoe 13 nmepeuyuc/ieHHbIX MO0/Ie3HBIX MCKOMAeMbIX He MOABepraercsa odoraie-
HUI0?

1. Hedrts.

2. JKese3sucTele KBapLUThI.

3. BokcuThl.

4. Anmassbl.
2. XB0OCTaMH Ha3bIBAETCS:

1. TIpomykT, B KOTOpOM MaccoBasi [j0Jisl LIeHHOTO KOMITIOHEHTA BbIlle, YeM B MUCXOJHOMU
pyZe, HO HIKe ueM Tpebyemasi B KOHLIEHTpaTe.

2. TIpogyKT, B KOTOPOM MaccoBasi JOJIsl LIEHHOTO KOMIIOHEeHTa 3HaUUTe/IbHO BbILE, YeM
B UCXOZHOM py/ie.

3. TIpoAyKT, B KOTOPBIN BbIZie/sieTCst 00JIbINast YaCTh BMEIIAIOIel TTOPo/ibl U He3HAUHU-
TesbHasl YaCTh LIEeHHOTO KOMIIOHEHTa.

4. TIpoayKT, MOCTYMNAOIUH B JIFOOYIO Orepaijyio o0oraijeHus U B 00y MalllvHYy.
3. Kakoil u3 mepeuHc/IeHHbIX TMPOIECCOB He OTHOCHTCA K COOCTBeHHO oOoraTu-
Te/IbHbIM?

1. MarHuTHas cerapanus.

2. DJleKTpuyecKas ceraparusi.

3. PaguvomeTtpuueckas cemaparys.

4. Arsnomepauus.
4. CUTOBBIM aHA/IU30M Ha3bIBaeTCA:

1. V3mMepeHue KpPyMIHbBIX KYCKOB T10 TPeM B3aWMHO TepreH/IUKY/ISIPHBIM HarlpaB/IeHUsIM.

2. Pa3spgenenue MaTepuasna Mo CKOPOCTH MaJieHUs1 YaCTHUL] pa3/IMYHOM KPYITHOCTU B BOJ-
HOM cpefie.

3. VI3MepeHue 4acTul] IO/, MUKPOCKOIIOM U KjacCU(UKaLMsl UX Ha TPYIIbl B Y3KUX
rpaHuLaX OMNpeZe/IeHHbIX Pa3MepOB.

4. PacceB rpoObl MaTepHrasa Ha HECKOJIBKUX CUTax C pa3/IMUHbIMU CTaHJAPTHBIMU pa3-
MepaMH OTBepCTHH 3aZJlaHHOI'O MOZYJISL.
5. Kakoro Ha3HaueHuHe omnepaluy KOHTPO/IbHOTO0 I'POXOUYEeHHUsI B CXeMaXx pyAonoj-
FOTOBKH?

1. [nst KOHTPOJISE KPYITHOCTU APO0JIeEHOr0 MPOAyKTa.

2. [lns mosiyyeHUs1 TOBaPHOTO MPOAYKTA 3aZjaHHOW KPYITHOCTH.

3. [ns pa3geneHvs Matepuasa Ha HECKOJIBKO K/1aCCOB KPYITHOCTH Mepei KOHLIeHTpaLy-
el Ha CToJIax.

4. J1nsi oTAenieHusi TOTOBOTO 0 KPYITHOCTH MPOAYKTa OT UCXOAHOT0 MaTepuasna, IocTy-
TaroLero Ha ApobsieHue.
6. Kak B/usieT yro/s Hak/ioHa NpoceuBaloIlell MOBEPXHOCTH rPOX0TAa HA ero Mmpo-
HU3BO/JUTETBHOCTh U 3(P()eKTUBHOCTH I'POXOUEHUS?

1. He Biuger.

2. Yem OGoJibllle yro/ HAK/IOHA, TEM BbIIlIe TIPOU3BOUTETBHOCT TPOX0Ta U 3P deKTrB-
HOCTb FPOXOYEHMUS.

3. Uem Oosblile yros HakK/IOHA, TEM BBIlIe TTPOM3BOAUTELHOCTh IPOX0OTa U HIDKe (-
(heKTHBHOCTb TPOXOUEHMUSI.

4. Uem Oosblile yroj HAK/IOHA, TeM MeHbIle MPOU3BOJUTENLHOCTh I'POXOTa U
6onbliie 3G heKTUBHOCTh TPOXOUEHHS.



7. Kakoe apo0/ieHHe Ha3bIBaeTCsA MeJTKHM?
Ot 1500-500 mo 350-100 mM.
Ot 350-100 po 100-40 mMm.
Ot 100-40 o 30-10 mm.
Ot 30-10 go 3 mm.
8. Cnoco6 pa3rpy3Ku U3MeIb4eHHOr0 MPOAYKTA U3 CTeP)KHEBOH MeIbHULbI:
CBOOOJHBIM C/IMBOM Uepe3 pa3rpy30uHyo rardy.
JInpTépamy NIpUHYAUTENBHO yAA/SI€TCS U3 MeJIbHULIBI.
Uepes Hapy)kKHOe LWINHJPUUYECKOe CUTO.
Yepe3s peliieTKy C IeasiMU KITMHOOOpa3HOoU pOpMBI.
9. Kakoii u3 nepeunc/IeHHBIX annapaToB OTHOCUTCA K LeHTPOOe)XHbIM Kiaccu(u-
KaTropam?
1. CnvpasnbHbIN K1acCU(pUKaTop.
Peeunnliit knaccudukaTop.
[MupamMuanbHbIN K1acCU(PUKATOP.
['iapOLMKIIOH.
10. ®d10TaiMOHHOE 000TrallleHHe 0CHOBAHO:
Ha pa3nvunu B cMaumMBaeMoCTH MUHEPAJsIOB.
Ha pa3nmyuuu B IJIOTHOCTSX MUHEPAsoB.
Ha pa3nvuuu B 11BeTe MUHepasoB.
Ha pa3nmumn MuHepasoB B ClIOCOOHOCTH OTPaXkaTh, TIPOITYCKAaTh, TTPeIOMJISITh CBET.
11. Ha3naueHue peareHTOB - coduparesieil Bo uioranum:
st rumpodobu3aruy MOBePXHOCTH YaCTHIL.
[ ruppodunrsanyy noBepxXHOCTH YacTHL.
[ns usmenenusi pH ¢bnoTaloHHON My /IbIIBL.
11 U3MeHeHYs NIOHHOTO COCTaBa IyJIbIIbI.
12. Kaxoi U3 nepeunc/ieHHbIX aNapaToB He SIB/ISIeTCS IPaBUTALIHOHHBIM ?
BunTOBOI cernapaTop.
TspKenocpeiHbINM KOHYCHBIM CerapaTop.
OneKTpoCcTaTUYeCKUi cerapaTop.
[THeBMaTHM4eCKUM ceraparop.
13. OT/IMYUTE/TbHON 0CO0EHHOCTHIO CerapaTopoB /i oboraijeHus: c;laboMarHuT-
HBIX PYA ABJIAETCA:
1. Hanmuuvie BaHHBI.
2. Hamune 6apabaHa 13 HEMarHUTHOTO MaTepuasa.
3. Hanuuwme MarHWTHOW CHCTEMBI M3 MTOCTOSIHHBIX MarHUTOB.
4. Hammuwme paboueii 30HbI Masioi JJIMHHBI U BBICOTHI C BBICOKOW HANpPsPKEHHOCTBIO T10-
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14. Heo06x0uMbIM yC/I0BHEM pa3fie/ieHHsi MHHEPA/IOB MPH 3JIEKTPHUYECKO# cema-
panyu sBJISIeTCA:

1. ITpumeHeHHe peareHTOB.

2. Co3pmaHue cpefibl pasjiefieHusi TPOMEXYTOYHOM TJIOTHOCTU MeXKAY TIOTHOCTSIMU
pasziesisieMbIX MUHepasIoB.

3. Co3paHue HeOJHOPOJHOI0 MarHUTHOTO MOJIS.

4. 3apsiiKa yaCTHI] TEM WIHM UHBIM CITIOCOOOM.
15. Ilenbr0 000raTHTEIHBHBIX MPOLECCOB ABJISIETCH:

1. BelgeneHuve MeTanI0B U3 XUMUUYECKUX COEIMHEHUM U OTJe/leHre HeMeTa/UInyeCcKuXx
KOMITOHEHTOB.

2. OuucTKa MeTa/lZIoB OT HeXKeslaTeIbHbIX IPUMecei.

3. OtpeneHue MoJie3HbIX MUHEPAIOB OT BMeLLalolleil Opo/bl U BPeHbIX MpUMecei 1
pasjiesieHrie KOMIIOHEHTOB Ha PsiJj POAYKTOB, MPUTOAHBIX IS AabHeel iepepaboTKy.

4. V3BreueHre OT/e/bHBIX COCTaBI/ISIOLIUX TBEPAOrO I10JIe3HOT0 KMCKOIMaemMoro C Io-
MOILIBIO PaCTBOPUTEJIS.
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KonmpoabHasa paboma Nel

Hamucats Ha3BaHue MMpOAYKTOB 06OFaLL[8HI/IH W 0aTb UM OIIpeZie/IeHUA.

Haricate OCHOBHBIE TI0Ka3aTesd TPOAYKTOB oboraiieHusi. [laTte ompeseneHus u
HAI1tncaTb Q)OPMYJ'IBI AJIA UX OIIpeZie/IeHus.

KonmponbHasa paboma Ne2

ITo mpenCcTaBiIeHHBIM [JAHHBIM TIOCTPOMTH CHTOBYHO XapaKTepPUCTHKY. I10 rpaduky
OTpe/ie/INTh: MaKCHMasIbHbIM pa3Mep Mmarepuaia B mnpobe, cpeiHuii pa3mep, mnpeobsiagaHue
YACTHL], YACTHBINA BBIXO/| K/1aCCOB.

KoumpoabHas paboma Ne3
[MpuBecTy 3CKU3 00OOpyJOBaHUSI Ha BBLIOOD [/ TpOXOUeHWs, ApPOOIeHUs WU
n3MenbueHust. HamucaTh MPUHLIAT pab0Thl 000PY0BaHUs, JOCTOWHCTBA U HEJOCTAaTKH.

KonmpoabHasa paboma Ned

HpI/IBeCTI/I 3CKH3 O60py,£[0BaHI/IH AJid TPaBUTaJUOHHOIO M MArHUTHOI'O O60FEILL[€HI/ISI
MOJIe3HBIX MCKOMaembIX. Hammcate mnpuHOun paboTbl 000pyJoBaHMs, /[JOCTOMHCTBA M
He/I0CTaTKHU.

Hanucatb W mpeAcTaBUTh CXeMaTMYHO MeXaHW3M JelcTBUs  (IOTAlJMOHHBIX
peareHTOB.

KoHmponbHas paboma Ne5
Krnaccudukaiusi  omepaiuii  00e3BOXKMBaHMA. VX Ha3HaueHWs], J[OCTOMHCTBA U
HeZI0OCTaTKY OIleparjui.

KoumpoabHas paboma Neb6
HpI/IBECTI/I HpI/IHL[I/Il'II/IaJ'IbHy}O CXEMY O6OFaLI_[eHI/IH MaFHETHTOBOﬁ py,[[bl.

ITpumepHbili nepeyeHb mem u 3a0aHuli 0151 N0020MOBKU K 3K3AMeHy:

1. Kakwue cBOICTBa MUHEPAJIOB UCTIOMB3YIOTCS TIPH Pa3/IMUHBIX METOJjaX 000Tall[eHUs ?
2. Korga Heo6X0MMO MPUMEHSITH MeEXaHUUeCcKoe oboraireHue?

3. U3 Kakux omepaiyii COCTOST MPOLIeCChl 00oraIeHus?

4. Kakwue mporjecchl nepepab0TKM MUHEPATbHOTO ChIPbsi Ha3bIBAIOTCS TIOJTOTOBUTETh-

5. Kakue npotieccel nepepaboTKu MUHEPaTbHOTO ChIPhbsi HAa3bIBAIOTCSI OCHOBHBIMU?
6. Kakue mporieccel repepabOTKM MHUHEPA/TBLHOTO ChIPbsi HA3bIBAIOTCSI BCTIOMOTATe b~

7. Kakue MpOAYKTHI MO/IyYaroT B pe3y/bTaTe odoraijeHus?

8. Uewm orpegesnsercs Ipefie/lbHO BO3MOKHasi MaccoBasi o/ LeHHOTO KOMIIOHeHTa B
KOHILIeHTpaTe?

9. TlpuBeauTe KaueCTBEHHYIO CXeMy 00OTaIlleHHs ¥ CXeMy LIeTIH arrapaToB.

10. Yewm oripeesisieTcsi KPYITHOCTb, 10 KOTOPOU T0JIe3HOE WCKOTaeMoe IPOOUTCs, U3-
MesibyaeTcs Tiepef oboraiieHuem?

11. Tlouemy mpuMeHsieTCsl CTafuanbHOe ApobsieHre? UTO Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LIUKJIOM ApOOJIeHusT?

12. Kakwue armapaThl UCTIOb3YIOTCS 7151 APOO/eHNst U U3MeJTbUeHUsT Py /Ibl?

13. B ueM COCTOMT Ha3HaueHue ornepaluii rpoxoueHus, KaacCupuKaumn?

14. Kakue arnmnapaThbl UCTIO/Ib3YIOTCS [i/1s1 OTlepalividi TPOX0UYeHHs U KlacCupUKaLin?

15. Kakve 3aKOHOMEpPHOCTM JiekaT B OCHOBe TpaBUTALIMOHHOIO  IpoLjecca
oboramjenus? Knaccrudukaiysi rpaBUTaI[MOHHBIX TTPOI[ECCOB.

16. Yto Ha3bIBaeTCsd npoLeccom oTcaaku? OTcaZ0uHble MallUHbI.
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17. Kakue cuibl eMICTBYIOT Ha MHAHePaJIbHble YaCTULIbI Ha TOBEPXHOCTH KOHL[eHTpaL-
OHHOTO CTO/a?

18. Kakue momne3Hble UCKOTIaeMble 000TraIiarTcsi Ha KOHIIEHTPAI[MOHHBIX cTo/ax? 0060-
raieHre Ha BUHTOBBIX CerlapaTopax U KOHL|eHTPaLMOHHBIX CTOJIAX.

19. Yrto Takoe TspKesas cpeja U Kakue TUIIbI TSDKe/IbIX Cpeji BCTPeUaroTCs B MpaKTUKe
oborarieHus ?

20. B uem 3ak/rouaeTCs CYLHOCTb IpOLiecca pasze/ieHus B TsoKeJIbIX cpefiax?

21. Kakue Cyl|eCcTBYIOT OCHOBHbIE TUIIbl arriapaTtoB /sl pa3fe/ieHus: B TsUKeJIbIX CyC-
neH3usix? OTNUIIMTe TPUHIAT UX pabOTHI

22. Knaccudukanus GproTalMOHHBIX NpoLieccoB. B ueM 3akitouaeTcs npotecc ¢uioTa-
LUu?

23. Uro Ha3biBaeTCs KpaeBbIM YIJIOM CMauvBaHUs?

24. KakoBo Ha3HaueHre (UIOTALMOHHBIX peareHTOB, UX K1acCU(pUKaLUs?

25. B uem nipeuMy1ijecTBO ¢IOTALIMOHHOTO MeTo/ja oborallieHus riepej; 0CTalbHbIMU?

26. Uro Ha3bIBaeTcs MpsiMOM 1 obpartHoi ¢iotarpeii? Kakue onepauyu ¢uiotaruy Ha-
3bIBAIOTCSI OCHOBHBIMU, [1ePeUUCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BBbIIENAIOTCSA LieHHble KOMITIOHEHTbI IIpY CeJIEKTUBHOM U KOJIJIEKTUBHO-
CeJIeKTUBHOM cxeMax (ioTaLuu?

28. Kaccudukauusi (oTauyoHHBIX MamnH. BceroMorarensHoe ¢uioTanyoHHOe 060-
py/ZloBaHue.

29. MarHuTHOe 10JIe M ero CBOMCTBA. MarHuTHast BOCIIPUMMUYUBOCTb.

30. Kak pasnuuaroT MUHepasbl 10 MarHUTHbIM CBoOMcTBaM? Kakoil cumbl TpeOyroTcs
MarHUTHbIE TT0JIS1 [/II X O0OOorarieHus ?

31. OTKpsITbIe ¥ 3aMKHYTble MarHUTHbIE CUCTeMbl. MarHuTHbIe I10J1s1 cerapaTopos.

32. Kakue CylLeCTBYIOT TUIbI MarHUTHBIX CerapaTopoB?

33. MarHuTtHble ceriapaTopsbl /s 0boralieHusi CUTIbHOMarHUTHBIX Y.

34. MarHuTHbIe cenapaTopsl AJisi oboraijeHrs clabOMarHUTHBIX PY/,.

35. HasoBute MeTo/ibI U annapartbl 06e3BOXKUBAHKS TIPOIYKTOB 00OOralijeHus..

Ilenbto abopaTopHBIX paboT 10 aHHOW [JUCLIMIUIMHE SIB/ISIETCS TPaKTHUeckoe O3Ha-
KOMJ/IEHHE CTYZEHTOB C Pa3/IMUHBbIMU IMPOLIECCAaMU M MeTOZIaMU 00OralljeHUsl T0J/Ie3HbIX UC-
KOTIaeMbIX, a TaKXKe TOJIyueHre HABLIKOB T10 BHIMIOJIHEHUIO PA3/IMUHBIX OMBLITOB. B uacTHOCTH,
CTYJIeHT JIOJDKEH YMeTh MPaBWJILHO 00OCHOBaTh MPUMeHEeHHe Tpoliecca Wil Metoja obora-
IIeHUsT [/Is 3a[JaHHOTO THIA PY/Ibl, PACCUMTATh OCHOBHBIE TIOKa3aTeu obOoraijeHus: U mpej-
CTaBUTb WHAVBUAYATBHBIA OTUeT. Bce mosyueHHbIe SKCriepUMeHTanbHbIe JaHHble Heo0Xo-
VMO TIpOAHA/IM3UPOBaTh, POBEPUThH BLITIOJIHEHA JIM OCHOBHAs 1jeJib PaboThI, ChopMyMpo-
BaTh BBIBO/BI. EC/IM TIOMyueHbl HU3KHME TeXHOJIOTHUeCKHe IMoKa3aTeny oboraieHusi, yKasaTb
BO3MO)KHbIE TIPUUMHBI U TyTH TIOBBIIIIEHUS TTOKa3aTesIei.

[Ipy BbITIOZTHEHUHW PAabOT CTPOro COOJIIOJATh TMpaBWIA TEXHUKU 0e30MacHOCTH W WH-
CTPYKLIMH 110 paboTe ¢ arnmapaTypo.

[TepeueHn labopaTOPHBIX paboT:

1. V3yueHue pabOTHI II]EKOBOM IPOOUIKH W TTPOM3BO/ICTBO CUTOBOTO aHa/IM3a

2. WM3yuyeHue paboThbl rUPalMOHHOTIO I'POXOTa W orpejeneHre 3PPeKTUBHOCTU IPOXO-
yeHUst

3. W3yueHue npoljecca W3MeibueHus py/i B 1IaPOBOU MeJIbHULIE

4. OOborarjeHye Keye3HbIX Pyl HA MarHUTHOM CeTlapaTope

5. Ob6oraieHne NoMMMeTaIIMYeCKUX PYZ, 10 CXeMe TIPSIMOM CelTeKTUBHOM (oTaLuu
6. OoboraiiieHue 1oJyie3HbIX UCKOTIaeMbIX Ha KOHL|EHTPALIMOHHOM CTOJIe.

N



7. OueHOUHBbIe CPeACTBa /A/Isl POBe/IeHNsI MPOMEe)KYTOUHOM aTTeCcTaluu

a) H]’[aHI/lp)’EMbIe pe3y/ibTaThbl Oﬁy‘-IEHI/IH H OI€HOYHbIE CPeACTBA A/iA NMPOBeJJeHUA HpOMe)KYTquOﬁ dTTeCTalluu:

CTpyKTypHBIT
[Tnanupyemsble pe3ynbTaTbl
3/IeMeHT OrneHouHble CpefCcTBa
o0OyueHUs
KOMITeTeHLIUH

OIIK-9 B1afieHNeM MeTOAaMH aHa/IM3a, 3HAaHHEM 3aKOHOMepHOCTel NoBe/ieHUsA U yIIpaB/ieHHs CBOMCTBAaMHU FOPHBIX MOPO/ U COCTOSTHHEM
MaccuBa B nporeccax J00bIYd U nepepadoTKH TBePABIX M0/Ie3HBIX HCKOIMAaeMbIX, a TAK)Ke MPHU CTPOUTE/IbCTBE M IKCIUTyaTalHH M0/[3eMHbIX

COOPY)KeHHH

3HaThL

MeTOZAbl ~ aHa/M3a, 3aKOHO-
MEpHOCH  TIOBeJleHUs U
yTIpaB/IeHHUs CBOMCTBAMHU
TOPHBIX TIOPOJl ¥ COCTOSIHHEM|
MaccuBa B TpoLjeccax o0

U mepepaboTKu
TBepJbIX  TOJIe3HBIX  HCKO-
MaeMbIX.

ITepeueHb meopemuyeckux 60NPoOCo8 K IK3AMeHy:

1. Kakwuie cBOMCTBa MUHEpaIOB MCIIO/IB3YHOTCS TIPY PA3/IMUHBIX MeToJaX oOorareHus ?

2. Korzia Heo6x0/1uMo TIpUMeHSITb MeXaHuuecKoe oboraiieHue?

3. VI3 Kakux omeparyii COCTOSIT TIPOIIeCChl 0O0TaIeHus ?

4. Kakue mpotiecchl iepepab0TKH MUHEPATLHOTO ChIPbsi HAa3bIBAIOTCS TIOATOTOBUTETbHBIMU?

5. Kakue mipoiiecchl iepepabOTKH MUHEPATBHOTO ChIPbs HA3bIBAKOTCSI OCHOBHBIMH?

6. Kakue riporjeccel repepaboTK1 MUHEpPaIbHOTO ChIPhSi Ha3bIBAIOTCS BCIIOMOTaTeTbHBIMU?

7. Kakvie poIyKThI MO/Ty4aroT B pe3yJibTaTte 00oraiieHus ?

8. UeM onpefensieTcs rpefie/isHO BO3MOXKHasi MacCoBasi [[0J1sl LIeHHOI0 KOMIIOHeHTa B KOHL|eHTpare?
9. [IpuBeiTe KaueCTBEHHYIO CXeMy 00OTallleHNsI ¥ CXeMy L{elld armapaToB.

10. Yem ormipefiesnisieTcst KPYTTHOCTB, 10 KOTOPOU T0/Ie3HOe UCKOTlaeMoe JPOOUTCS, U3MesTbuaeTcst riepe]
oborarrieHreM?

YMeTb

BLIOMPATh METO/Ibl  aHa/N3a,
3aKOHOMEpPHOCH TIOBe/leHUs U
yIIpaB/IeHUs CBOMCTBaMH
TOPHBIX TIOPOJ, U COCTOSIHHEM
MacCHBa B Tiporieccax J00bIum
U  mepepaboTKu
TBEP/bIX  TI0JIe3HbIX  HUCKO-
MaeMbIX.

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
CocTaBUTh CXeMy [Jisi 000TallleHHsT PY/bI

BageTb

CIOCOOHOCTBIO  BHIOMPATh

Pewumb 3a0auy:

METO/Ibl dHdJ/I1M3d, 3dKOHO-

OHPE,E[EIII/ITL MAdCCOBYIO [OJIFO MeW B KOHLIEHTPpATe, COCTOAILLEM M3 IMMPHUTA U MMHEPAJ/IOB, YKA3dHHBIX B




CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLIUU

H]IEIHI/IPYEMBIE Pe3y/IbTdThL

OueHouHbIe CpefCTBa

o0yueHUs
MEpHOCH  TIOBeZleHUsI U
yTpaB/IeHUsI CBOMCTBaMU

TOPHBIX TIOPOJl U COCTOSIHUEM

MacCHBa B TIPOIeCcax J00bIYM
U TiepepaboOTKH

TBEPJbIX I0JIE3HBIX  HCKO-

T1deMbIX.

Tab/u1e (110 3a[aHHUIO)

I1K-4 roTOBHOCTBHIO OCYIIeCTB/ISAAITh TEXHHYEeCKOe PYKOBOACTBO FOPHBIMH U B3PBIBHBIMHU Pad0TaMy NPH 3KCILUTyaTalliOHHOHN pa3BejKe, f00bIue
TBep/bIX M0JIe3HbIX HCKOMaeMbIX, CTPOMTE/IbCTBE H KCIUTyaTaliH M0/j3eMHbIX 00eKTOB, HeMoCPeACTBEeHHO YIPaB/IAThH NPoLeccaMH Ha Mpo-
HW3BO/ICTBEHHBIX 00 EKTOB

3HaTh OCHOBHBIE TIOHSTHSI MeTOzoB,[1epeyeHb meopemuyecKux 60npocoe K IK3ameHy:
CII0COBOB " CPeJCTB 1. CymHocTb, T71aBHbIe 0COOEHHOCTH 1 KTacCU(UKaIst 000raTUTebHBIX ITPOLeCCOB.
O/IyUeHHUs! CbIpbsi U KOH- 2. OcHoBHbIe (aKTOPBbI, BAUSIOLIME Ha BEIOOD MeToZia 0boralrieHusl.
[[eHTPAaTOB TPU IepepaboTKH
T0JTe3HBIX HCKOTIaeMbIX
YMeTb BHIOMPATh TEXHOJIOTHIO TIPO-
13BoZicTBA paboT mo obora-
[IIeHWI0 TI0/Ie3HBIX HCKOTIae-
ITpumepHble npaKkmuyecKue 3a0aHus 0/151 3K3aMeHd:
MBIX, TIPUMEHSITb CIIOCOOBI |
CocTaBUThH CXeMy /171t 0OOTallIeHus! Py/ibI
cpeicTBa S TIOyYeHHUs
KOHJULIMOHHBIX ~ KOHI|EHTpa-
TOB
Brazete CroCOOHOCTRIO  BBIOMpaTh HWPewums 3adauy:

PacCUMTHIBATh OCHOBHbBI®
TEXHOJIOTHUeCKHe TlapamMeTphl
5pPeKTUBHOTO U 3KOJIO-
rMUeCKr 0e30MacHOTO  TIpo-

Ompe/ie/UTh TEXHOIOTHUECKHE TIOKa3aTe/ i 00oralljeHus: MeZJHOM Py/bI:

- BBIXO/l Me/IHOTO KOHIIEHTpaTa,
- BBIXO/] XBOCTOB,
- MacCy XBOCTOB,

M3BO/ICTBA paboT 110 Tiepepa-

- U3BJIeUeHre Mea B Me,E[HLIﬁ KOHLIEHTPAT,




CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLIUH

HJIEIHI/IPYEMBIE Pe3y/IbTdThL

OreHOUHBIE CpeaCTBa
o0yueHUs H PeA

00TKe U oﬁora]_quH}o MUHe-- U3BJ/IeueHHe MeJu B XBOCThI /14 yCJIOBHﬁ, YKa3dHHBIX B TabJI.

ParbHOrO ChIPbs HAa OCHOBEPe3ysibTaThl pacueTa TeXHOJIOTHUYECKUX MoKa3aTesiel 0hopMUTh B BUle CTaHJAPTHON TaO/IULBL.
3HAHMI TMPUHLUIOB  (hIOTa- OripefienTh MapKy Me/IHOTO KOHL{eHTpaTa U3 Tabi1.

[[MIOHHOTO  TIPOEKTUPOBaHUs]
TEXHOJIOTUUECKUX CXeM 000-
raTUTebHOrO TIPOU3BOACTBA
v BbiDOpa OCHOBHOTO W
BCIIOMOTaTe/IbHOrO ~ 000raTH-
TeJIbHOT0 000pYI0BaHus

ITK-5 roToBHOCTHI0 IEMOHCTPHPOBATh HABBIKH Pa3pad0oTKH MVIAHOB MEPONPHUATHH M0 CHWKEHHIO TEXHOTeHHO! HAarpy3KH MPOU3B0O/ICTBA Ha
OKPY)KaIoII[yI0 CpeAy NPH IKCIUTyaTallMOHHOU pa3BefiKe, A00bIue 1 mepepadoTKe TBep/bIX M0J/Ie3HbIX HCKOMAeMbIX, a TAK)Ke IIPU CTPOUTE/IbCTBE
M YKCIUTyaTaluu

3HaTb Hay4yHble METO/bI W Mepo-
MPUSITUSI 110 CHIDKEHHUIO TeX-
HOTeHHOW Harpy3Kd Ha OK-
py’)Karollyr cpefy Tpu 3Kc-IlepeueHb meopemuuecKux 60npoco8 K IK3amMeHy:

UTyaTalIOHHON pasBefike, 1. CymHocTb, ryiaBHbIe 0COO€HHOCTH U KlaccuUKaLysi 000raTUTe/TbHBIX MTPOLIeCCOB.
mobeiue U mepepaboTke
TBEPAbIX  TOJIe3HbIX  UCKO-
MaeMbIX

YMeTb MPUMEHSITh Hay4yHble MeTO/bl
Y MEPOTIPUSITHS TI0 CHHDKEHHIO
TeXHOTeHHOW Harpy3ku Ha
OKpy)Karoliyto cpeny npullpumepHble npakmuyecKue 3a0aHus 0/151 3K3AMeHd:
9KCTITyaTallMOHHOW pa3Bejke,(COCTaBUTh CXeMy [i/isi 0OoTrallleHus pyIbl

nobbue  u  mepepaboTKe
TBeP/IbIX TI0/1e3HBIX
HCKOTIaeMBbIX

N



CTpYKTypHBII

HJIEIHI/IPYEMBIE Pe3y/IbTdThL

5/IeMEeHT OueHOYHBIE CPe/ICTBA
o0yueHUs

KOMITETeHLMN

Brnagetsb HaBbIKaMU TIPUMeHeHUs Ha-

YUHBIX METO/IOB ¥ MepO-
MPUSTUN TI0 CHIDKEHHIO TeX-
HOTE@HHOW Harpy3Ky Ha OK-
PY>KaroLLy10 cpefly MpU 3KC-
r/TyaTaljMOHHOM pa3BejiKe,
[moObIue 1 epepaboTKe
TBEPAbIX I0JIe3HBIX UCKO-

IIdeMbIX

Pewums 3adauy:
Ormpe/ie/TUTh MacCOBYIO [IOJTFO Me/IM B KOHLIEHTpaTe, COCTOSIIIIEM U3 IMUPUTA U MUHEpaJoB, YKa3aHHbLIX B
Tab/u1le (110 3a[aHHUI0)

I1K-12 roToBHOCTHIO ONIEPAaTHBHO YCTPAHATH HapYyIlIeHNUs MPOU3B0/|CTBEHHBIX MPOIeCCOB, BECTH MEPBUYHBIH y4eT BHINO/IHSIeMbIX padoT,
QHaA/IM3UPOBATh ONepaTHBHbIE U TeKyIjHe NM0Ka3aTe/J Il MPOU3B0/[CTBA, 000CHOBBHIBAThH MPe//I0)KeH!s M0 COBEPIIEHCTBOBAHUIO OpPraHU3aLiu

NMPOU3BOJCTBA
3HaThb OCHOBHbIE TeHJleHL[uu pa3-  |[IepeueHb meopemuuecKux 60Npoco8 K IK3amMeHy:
BUTUSL  TIPOU3BOJCTBEHHBIX 1. Kakue mpoiiecchl iepepab0TKH MUHEPATBHOTO ChIPbsi HA3bIBAIOTCS TIOATOTOBUTETHHBIMU?
MpOL[eCCOB, roKasaTe/iu 2. Kakue mipoijecchbl riepepaboTKh MUHEPATBbHOTO ChIPbsi HA3bIBAIOTCS OCHOBHBIMU?
[POM3BO/CTBA 3. Kakwie miporiecce riepepaboTKi MUHEpaTbHOTO ChIPhSl Ha3bIBAIOTCS BCIIOMOTaTe/TbHbIMU ?
YMeTb [PYMEHSITh U3yUYeHHbIe TeH-
IeHLIUM pa3BUTHS POU3BO/-
CTBEHHBIX MPOLIECCOB, NOKa- |[[IpumepHble npaKkmuuecKue 3a0aHus 0/151 3K3aMeHa:
3aTe  mpousBoACcTBa B [COCTAaBUTBH CXeMy st o0oraiieHust py/bl
rpoeccroHaTLHOM nest
Te/IbHOCTU
Branethb TeHJIeHLUAMU pasBUTUA

MPOM3BO/ICTBEHHBIX TIPOLIeC-
COB, TIOKa3aTe/u MpOM3BO/I-
CTBa B rpodeccroHaIbHOU

esiTeTIbHOCTH

Pewumb 3a0auy:
Ormpefie/TTh MacCOBYIO [IOMIO LIMHKA B KOHLIEHTPATe, COCTOSIIEM W3 MMMPUTA U MUHEpasoB, yKa-
3aHHBIX B Tab/mile (110 3a/1aHUIO)

N



CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLIUU

[TnaHupyemble pe3y/IbTaThl
o0yueHUs

OueHouHbIe CpefCTBa

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALIMOHHBIX PellIeHHi M0 YKCIUTyaTallMOHHOH pa3BefiKe, 100bIUe, mepepadoTKe TBEPABIX
MOJ/Ie3HBIX HCKOMAEMbIX, CTPOMTE/IHCTBY U IKCIJTyaTal[dH MOA3€MHBIX 00 bEKTOB

3HaThb OCHOBHbIE TeH/eHIUH pa3-  |[IepeyeHb meopemuuecKux 60NPoco8 K 3K3ameHy:
BUTHSI MTHHOBALIMOHHBIX pe- 1. Kakue mpo/iyKThI [TO/Iy4aroT B pe3y/ibTaTe 000oraleHHs ?
[1IeHUH 110 repepaboTKe 2.UeM omnpepensieTcs pefieIbHO BO3MOJKHAsi MaccoBast [1071s1 LIeHHOT'O0 KOMITOHeHTa B KOHLjeHTpaTe?
TBEpP/bIX M0JIe3HbIX UCKO-
MaeMbIX
YMeTb MPUMEHSITb U3yueHHbIe TeH-
[eHL[UM pa3BUTHSI MHHOBA-
N ITpumepHble npaKmuyecKue 3a0aHus 0/151 3K3aMeHa:
LIMOHHBIX pellleHuH 110 Tiepe-
CocTaBUTh CXeMy /IJist 00oraleHust pyabl
pabOTKe TBEP/BIX MOJIe3HBIX
HCKOTIaeMbIX
BrazeTts TeHJeHLUsSMU pa3BUTHSI UH- |Pewumb 3a0auy:

HOBALIMOHHBIX PeIIeHUH 10
repepab0OTKe TBEPABIX IT0-

JIeE3HBIX MCKOIIdeMBbIX

PaccuuTtaTh TEXHOJIOTUUYECKHe TI0Ka3aTe/id oboraiieHust QyioTaliMOHHOTO 1iexa. Pe3ybTaThl MpeiCcTaBUThL
B Tabmmile. VicxoaHble faHHbIe: MaccoBast fomst Cu B pyze - 0,9 %, B koHieHTpaTe - 20 %, B xBocTax - 0,1

%.




0) ITopsifok mNpoBe/eHUs] NPOMEXYTOYHOM aTTeCTalUH, MOKa3aTeJild W KPUTEepHH
OLleHUBAHMA:

[TpomexxyTouHasi arTectalusi 1o AucUuruiiHe «OO6oramieHue T0J/Ie3HBIX HCKOTIaeMbIX»
BK/IIOUAET TEOPEeTHUECKHEe BOIIPOChHI, TIO3BOJISIONIME OI[EHUTh YPOBEHb YCBOEHHsT 00yuaroIiyiMUCs
3HaHWH, U MpaKTUYeCKue 3a/laHusl, BbISB/ISIIOIIME CTelleHb COPMUPOBAHHOCTH YMEHUM 1 B/a/leHUH,
MPOBOJUTCS B (hOpMe K3aMeHa.

OK3aMeH MO0 [JaHHOW [WCLUIUIMHE TPOBOJAWUTCS B YCTHOM ¢opMe M0 3K3aMeHalMOHHBIM
OuneraM, KaK[bpli W3 KOTOPBIX BK/IIOUAeT 3 TEOPeTHUeCKHWX BOMpPOCa M OJHO TPAaKTHYeCKOe
3ajlaHue.

OK3aMeH MpOBOAUTCS MO Ouieram, OXBaThIBAIOIIMM BeCh TPOWEHHbIM MaTepuasn. I1o
OKOHYAaHWHM OTBeTa S5K3aMeHaTOp MOJKeT 3aJaTb CTYAEHTY MJOTOJHUTEeNbHbIe W YTOYHSIOIIHe
BOMPOCHI. [T0/IOXKUTENBbHBIM Tak)Ke OyZeT CTpeM/ieHHe CTYJeHTa W3J/I0KUTh Pa3/InUHble TOUKH
3peHUsi Ha pacCMaTpUBaeMyr0 TIpobOjieMy, BbIDa3UTb CBOe OTHOILIEHHe K Held, TIPUMEHWUTb Teo-
peTHUecKye 3HaHMsI TI0 COBPEMEHHBIM Mpo0/ieMaM 000TalleH s MOoIe3HbIX UCKOTIaeMBbIX.

IlToka3aTe/u U KpUTepUHU OLleHUBAaHUS K3aMeHa:

- Ha OLEHKY «OTIU4HO» » (5 6amioB) - oOydaroLMics TOKa3bIBaeT BBICOKHH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIeTeHLUH, T.e. CTy/leHT, Mpe/iCTaB/isieT BCEeCTOPOHHee, CUCTeMaThueCKoe U
raybokoe 3HaHMe y4yeOHO-TIPOTPAMMHOIO MaTepuana, yMeHHe CBOOOJHO BBITIOMHSTH 3aJjaHus,
NpeAyCMOTPEeHHble TPOrpaMMOM, YCBOUBILIWK OCHOBHYK) UM 3HAaKOMbIA C JOMOJTHUTETbHOU
IUTepaTypol, peKOMeHJ0BaHHOW mporpaMMoi. Kak mnpaBuio, onjeHKa "OTJIMYHO" BBICTaBJISIE€TCS
CTyZleHTaM, YCBOMBLIMM B3alMOCBSI3b OCHOBHBIX IOHSATMM [JUCLMIUVIMHBI B WX 3HAUe€HUM [/
nprobpeTaemMoli Mpogeccuy, MPOSIBUBIINM TBOPYECKHE CIIOCOOHOCTH B TIOHUMAaHWH, U3/I0KEHUN U
WICTI0/Tb30BaHUM yueOHO-TIpOrpaMMHOT0 MaTepHara.;

- Ha OLEHKY «xopowo» » (4 6anna) - oOydaroluiics TOKa3biBaeT CpeJHUN YPOBeHb
copMUPOBAaHHOCTH KOMIETeHLMH, T.e. CTY/eHT TpeJCTaB/seT IIOJHOe 3HaHHe YyueOHO-
MPOrpaMMHOT0 MaTepuarsa, YCIelIHO BBITIOHSOUMM TNpeAyCcMOTpeHHble B TMporpamme 3aiaHus,
YCBOMBIIMM OCHOBHYHO JIUTepaTypy, peKOMeH/JOBaHHyK B mporpamme. Kak mpaBuso, orjeHKa
"XOpoIIo" BBICTaB/SIeTCSl CTYZAeHTaM, T[I0Ka3aBIIKMM CHCTeMaTUYeCKU XapakTep 3HaHHUU 110
JUCLUIIMHE W CIIOCOOHBIM K MX CAMOCTOSTE/IbHOMY TIOTIONIHEHHWI0 W OOHOB/IEHHWIO B XO7ie
JanbHelIel yue6HoM paboThI M MPoheCcCHoHaNTBLHOM [1eSITeTbHOCTH;

- Ha OLIEHKY «YZOB/IETBOPUTENBHO» » (3 Oasia) - 00yJaromuiics MoKa3biBaeT MOPOTOBBIN
ypOBeHb C(HOPMHPOBAHHOCTU KOMIIeTEHLMM, T.e. CTYZJEHT, Mpe/ACTaB/IseT 3HaHUS OCHOBHOIO
yueOHO-TIDOrpaMMHOTO Marepuaria B 00BeMe, HeOOXOJUMOM /s  JajbHeuiel yuyeObl u
npeAicTosIIel  paboThl TIO0  CHelMaJbHOCTH, CTPABJSIOIIMACS C  BBITIOJIHEHWEM  3a/IaHWH,
MpeAyCMOTPEHHBIX [POrpaMMOM, 3HAKOMBIM C OCHOBHOW JIUTEPAaTypoW, pPeKOMeH0BaHHOU
rnporpaMMoii. Kak mpaBu/o, olleHKa 'y/JOBI€TBOPUTE/NBHO" BBICTAB/ISETCS CTyJeHTaM, [JOIyC-
THUBILMM TOTPELIHOCTH B OTBeTe Ha 5K3aMeHe U IPU BbINOJHEHUH 5K3aMeHallMOHHBIX 3aZlaHul, HO
o6azaro1umM HeoOXOMMBIMU 3HaHUSIMU [I/Is UX yCTPaHeHUs 10/] PYKOBO/JCTBOM TperiofiaBaTeisi;

- Ha OL|EHKY «HEeYJOBJIeTBOPUTENBLHO» » (2 Oasna) - pe3ynbraT o0ydyeHUs] He JOCTUTHYT,
oOyyaromuiicss He MOXKeT II0Ka3aTh 3HAHWSI HAa YPOBHE BOCIIPOW3BEEHUS U OObCHEHUs
MH(pOpMaLMY, He MOXKeT M0Ka3aTb WHTe/IeKTya/bHble HaBbIKM pelleHHsl MPOCThIX 3ajay, T.e. y
CTy[leHTa, OOHApY>KUBAIOTCS MPOOEe/bl B 3HAaHWSX OCHOBHOTO Yy4eOHO-TIPOrpaMMHOTO MaTepuaria,
JOCTUTHYThI TIPUHLUITHAIbHBIE OLIMOKY B BBIMOTHEHUH TTPeyCMOTPEHHBIX ITPOrPaMMOM 3a/IaHH.

Ha OLIeHKY «Hey/J0BIeTBopuTenbHO» (1 6asm) - 00yJaroluiicst He MOKeT TI0Ka3aTh 3HaHMs Ha
ypPOBHE BOCTIpOM3BeZieHUs] U 00BsicHeHUsT MHpOpMaIuy, He MOJKeT I0Ka3aTh MHTe//IeKTyasbHble
HaBBIKU pellieHUs TIPOCThIX 3a7iau.

8 YueOHO-MeToanueckoe U HHGOpMaALMOHHOE o0ecreueHHe JUCHMIUIUHBI a) OCHOBHas
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B.M. ABpmoxuH. — 4-e u3[., crep. — Mocksa : ['opHasi kHura, [6. 1.]. — Tom 2 : TexHosoruu
oborartrieHus 1mosie3HbIX UckoraeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465
2. —Pexum goctyna: https://e.lanbook.com/book/111337

2. erops, E.FO., IllaBakyseBa, O.I1. OboraiileHre MOIe3HbIX HUCKOMAaeMbIX [eKTPOHHBIM
pecypc] : yuebHoe nocobue / MI'TY. - Maruautoropck : MI'TY, 2016. - 1 anekrpos. ont. auck (CD-
ROM) - Pexxum focryma: https://magtu.informsystema.ru/Marc.html?locale=ru

3.06o0raimenrie T10JIe3HbIX HCKOTMAeMbIX [DeKTPOHHBIM pecypc]: yueOHOe mocobue
/JlyknnaK.U., AxymkuuB.I1., MyknakoBaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c. .- Pexum

joctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ skpana. -ISBN 978-5-16-
010748-6.

0) JomosHUTeIbHAA IUTEpaTypa:

1.Copokus, M.M. ®oTalioHHbIe MeTo (bl oboraleHusi. XuMudecKre 0CHOBbI (hIOTaLUH :
yuebHoe ocobue / M.M. CopokuH. — MockBa : MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-
237-3. — PexxuM poctyna: https://e.lanbook.com/book/2073

2.Kapmasun, B.B. MarHuTHble, 3/IeKTpUUYeCKHe U CIelrajabHble MEeTOZbl OoOoralreHus
T10JIe3HbIX UCKOIIaeMbIX : yueOHUK : B 2 ToMax / B.B. KapmasuH, B./. Kapma3sun. — 3-e u3f., ctep.
— Mockea : 'opHast KHura, [0. r.]. — Tom 1 : MarHuTHbIE U 37EKTPUUECKHE METO/IbI 000Tall|eHHST
rnoje3HbIXx uckormaembix — 2017. — 672 c¢. — ISBN 978-5-98672-458-4. — PexxuMm JocTymna:
https://e.lanbook.com/book/111394

3.E.E. AwnpgpeeB, O.H. TuxoHoB /[lpoGneHue, u3MenbueHHe W TIOATOTOBKA ChIpbS K
oborarenumto. - C-I16, 2007. 439 c.

4.M.B.. BepxotypoB I'paBUTallMOHHBIE METOABI OOOraileHusi: YueOHUK /s By30B. - M.:
N3p-B0 MAKC-IIpecc - 2006.

5.A6pamoB A.A. TlepepaboTka, oboraiieHue U KOMIUIEKCHOE HCTIOTb30BaHUE TBePbIX
1osie3HbIX uckoraembix. T.1 Tlporjeccer anmapatsl: Yue6ruk. M.: MI'TY, 2004. - 471 c.

6.AbpamoB A.A. TlepepaboTka, oborailleHWe W KOMIUIEKCHOE HCIIO/b30BaHHE TBep/IbIX
noJie3HbIX McKomaeMbix. T.IT TexHosorust obOorartieHusl TIOMe3HbIX HCKOTAeMbIX: YUeOHUK. M.:
MITY, 2004. - 471 c.

7.A6pamoB A.A. TexHosorus niepepaboTku u oboraijenus pys: Yue6. moco6. B 2 kH. - M.
WsznarensctBo MITY, 2005.

8.Kapma3un B.B. MarHuTHble, 37eKTPUUECKHE W CIIeI[ajgbHble METO/bl 0o0oralreHus
ToJIe3HbIX MCKoMaeMbix (21) / M.: MI'TY, 2005.

9.11Iunaer B.I1. OcHOBBI oboraIrieHyst ToJIe3HBIX UCKOTIAeMBIX. YU. IocoOue fijisi By30B. -
M.: Henpa, 1986.- 296 c.

10.CripaBounuk 1o oboramenuto pya. B 3 T. /Tlox pea. borganosa O.C.-2-e u3g., me-
pepab. u gor. - M.: Hezpa, 1983.

11.bapckuit M.JI. OnTMM3anus MpOLIeCCOB pasfie/leHHst 3epHUCTBIX MarepuasaoB. - M:
Hepnpa, 1978 1.

12.  Bempanp H.I'., CkopoboraTtoBa JI.M. IlepepaboTKa ¥ KaueCTBO I0JIe3HBIX HCKO-
naembIx. - M.: Hezpa, 1986.- 296 c.

13. AppoxuH B.M. OcHOBBI oborairieHus 1oJie3HbIX HUCKoraembix. T1: OboratutenbHbIe
ripoijecchl: YuebHnuk. M.: MI'TY, 2006 - 417 c.

14.TTepuoguueckue n3nanus: "OboraijeHue pya', pedepaTuBHbIN XypHan "['opHoe zeno",
"T"opHbIit )XypHan', "3BecTrst BBICIIINX YUeOHbIX 3aBe/leHHi".

B) MeToanueckue yKa3aHHsA:

1.derogs E.FO., IlaBakyneBa O.I1. OcHoBbl o0oraieHusi TIOJe3HBIX HCKOTIAeMbIX:
VHCTpYKIUs 10 BBITOJTHEHUIO 1ab0paTOPHBIX paboT /7St CTyjeHToB crieranbHocTH 21.05.04 Bcex
dopm obyuenusi.- M31-Bo MarHuToropck. roc. TexH. yH-ta um. I'.J1. Hocoga, 2016. - 40 c. - Pexxum

pocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5



2. lerops E.}O., [11aBakynesa O.I1. [TepepaboTka moe3HbIX UCKOTIAeMBbIX [ D7IeKTPOHHBIH

pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 anektpoH. onT. auck (CD-ROM)

- Pexxum poctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) IIporpammMHoe o6ecnieueHue U VIHTepHeT-pecypchI:

Haumenosanue 110 Ne moroBopa CpOK JieNCTBUS TULIeH3UU

MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018

-593 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo
Kaspersky Endpoint Security ~ |/I-300-18 ot 31.03.2018 28.01.2020
st Ou3Heca - CTaHAapPTHBIN [1-1347-17 ot 20.12.2017 21.03.2018
1-1481-16 ot 25.11.2016 25.12.2017

-2026-15 ot 11.12.2015 11.12.2016

77ip cBOOO/IHO pacrpocTpaHsieMoe  |0eCcCPOYHO

1. MlHpopmarmoHHasi cucteMa - EjiHOe OKHO JJOCTyTa K 00pa3oBaTe/ibHbIM pecypcam. -

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

2. HarwmoHanbHasi uH(GOpMalMOHHO-aHAIUTHYeCKasl cucteMa - POCCUCKII UHZEKC
HayuHoro turtupoBanus (PUHII). - URL: https:/elibrary.ru/project risc.asp.
3. TouckoBas cucrema Akagemusi Google (Google Scholar). - URL:

https://scholar.google.ru/.

9 Marepua/IbHO-TeXHHYECKOe ofecrieyeHHe JUCHUILIUHBI (MO/Y/Is1)

MaTenI/Ia]'IBHO-TEXHI/ILIeCKOE obecrieuenye JUCLIMITJTMHBL BK/TFOYdET:

Twurn u Ha3BaHUe dyJUTOPUHN

OcHaleHue ayiJuTOpUU

JIeK1[MOHHas ay JUTOpus

MyibTUMeIUliHbIe CPe/ICTBA XPaHeHusl, repeiaur U
rpejcTaB/eHust UHPOpPMaLIMU

JTabopaTopust MeXaHUUeCKUX HC-
MbITaHUM

1. JlabopaTopHasi ycTaHOBKa I1]eKOBOU APOOHIIKY;

2. JTabopaTopHasi yCTaHOBKa MEXaHHUUECKOTO BCTPSIXMBA-
Tess;

3. JlabopaTopHasi yCTaHOBKA I11apOBOI MeJIbHULIBI;

4. JlabopaTopHasi yCTaHOBKa Me/TbHUILIbI C BpalllaroIeics
0CbI0;

5. JlabopaTopHasi yCTaHOBKAa MHEPLIMOHHOTO IPOXO0Ta;

6. CTaHAapTHBINA HabOp CHT;

7. JlabopaTopHas (oTalMoHHas MaIlIMHa;

8. JlabopaTopHbIe IpaBUTALMOHHBIE amrapaThbl (0TCazou-
Hasl MallllHa, KOHLIeHTPALJMOHHBINM CTOJI, BUHTOBBIE Cerla-
paTopsbl);

9. JIabopaTOpHbBI MarHUTHBIM CeraparTop.

AyIUTOPUHM /11 CAMOCTOSITE/TbHOM
pabOoThI: KOMITBFOTEPHBIE K/IaCChI;
UUTaJIbHbIE 3a/1bl OMOINOTEeKU

[TepcoHabHbIe KOMITbIOTEPHI € TTakeToM MS Office, BbI-
X0ZI0oM B VIHTEPHET U C IOCTYTIOM B 3JIEKTPOHHYIO UH-
(hopMaI[MoHHO-00pa30BaTeIbHYI0 CPely YHUBEPCHUTETa

[TomeliieHye /71t XpaHEeHUsT U
NMpOGUIAaKTHUECKOTO  00CITY>KU
BaHUs1 yueOHOTro 060pyoBaHus

[Ikads! g1 XpaHeHUs1 yueOHO-MeTOANYEeCKOU JOKyMeH-
Taruy, yuebHOro 060py/10BaHMs M yueOHO-HArJISJHBIX

[10COOUIA.
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