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Jlier pernerpanun H3MEHEeHHH H 1010 IHeHHH

JAMCHMILIHHBL

Jara.
= [Monnucs
Ne Pasaen Kparkoe conepxanne Ne npoTokona s
n/m | IpOrpaMMbl H3MEHEH IS/ 10N0THEe A JaceiaHus -
_ kaenpoii
kapeaps
1 Ne g AKTyannszauns yyedHo-metoanueckoro u | Ne 2 %
HHPOPMALHOHIOTO odecnevenus | or 10.10.2017 %—
JMCHMIIHBL
2 No 8 ARTyamaims yuebro-meroaneckoro v | Ne 2 y
ARGOPMALTHONHOTO obecnevenns | or 04.10.2018 =
JUICHHTITHHL] 2
3 Ne 8 AKTyanusainsg y4eOHO-MeToAn ecKoro u | No 2
nH(popMaoHoro obecniewenns | ot 24.09.2019 e




1 et 0CBOEHUA M CLUAIIIMHBI

LenssMu ocBoeHHsI AUCLMILIHMHBI «OOoraiieHue ToJie3HbIX HCKOTaeMbIX» SIBISFOTCS
pa3BUTHE Y CTYZEHTOB JIMYHOCTHBIX KayecTB, a Takke (opmupoBaHue MpodecCrOHaNbHbIX
KoMmreTeHI[Ui B cooTBeTcTBUU C TpeboBaHusMu ®I'OC BO mo crneumanbHocty 21.05.04
['opHoe gerno.

2 MecTo JUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI MOT0TOBKH

CrIerHaIucTa

HOucuunmvHa «OboraireHre moie3HbIX UCKOTTaeMbIX» BXOJUT B 0a30BYIO 4acTh O10Ka
«ITpoekTHas [1esITeILHOCTE» 00pa30BaTe/ILHON MPOrpaMMBl.

71t i3yueHUs JUCLUTIIMHBI HeOOXOAUMBI 3HaHUs (YMeHUs, BiajeHus ), chopMHUPOBaH-
HbIe B pe3yJibTaTe U3yUeHus CieyIOIIUX KyPCOB:

«®Pu3uka», «MareMaThKa», « Xumusi», «IHpopmaTuka», «['eonorusi».

3HaHus (yMeHUs, B/la/ieHus), TIOJTyYeHHbIe TIPY U3yUeHUH JaHHOM JUCLIUTITUHBI Oy Ty T
Heo0XOUMBI /151 pa3pab0TKH, COBEPIIIEHCTBOBAHUS TEXHOJ/IOTHH MOATOTOBKH U 00O0TaIlieHust
T0JIe3HBIX HCKOTIAeMbBIX; CO3/IaHUSI Maj0OTXOAHBIX M 0e30TXOAHBbIX TeXHOJOTHA, KOMITIEKC-
HOT'0 UCIIO/Ib30BaHUSI MUHEPA/IbHOTO ChIPbs, /ISl aHaTM3MPOBaHUsl yCTOMUMBOCTH TEXHOJIOTU-
YeCKOro Mpoliecca ¥ KaueCTBa BbITYyCKaeMOW TIPOYKII|H.

3 KomnereHiuu odyyamomierocs, jopMupyemMbie B pe3yibTaTe 0CBOeHHUS

AVCIHUIUTAHBI ¥ TJIAHUPYeMble pe3y/IbTaThl 00yueHus

B pe3ysibTaTe 0CBOeHUsI AWUCLUIUIMHBI «O0oraiieHre ToJyie3HbIX UCKOTaeMbIX» 00y-
YaroIuiics Ao/bKeH 00/1a/1aTh CeyOIMUMUA KOMITeTeHIUSIMMU:

CTpyKTypHBIU
3/IeMeHT [Tnanupyemble pe3yabTaTbl 00yueHust
KOMITEeTeHITNH

OIIK-9 B/1aieHHeM MeTOiaMM aHA/IM3a, 3HAHHEM 3aKOHOMePHOCTei MoBe/ieHUs U
yIpaB/ieHHs CBOMCTBAMHU F'OPHBIX MOPOJ M COCTOSIHHEM MacCHBa B MPOIeccax Jo0bIUHd 1
nepepadoTKH TBEPABIX M0/IE3HBIX HCKOMAEMbIX, a TAK)Ke MPHU CTPOUTETbCTBE H IKC-
MUTyaTalyM NMOA3eMHbIX COOPY)KeHUM

3HaTh MeTOZbl aHa/iv3a, 3aKOHOMEepPHOCH TOBeJleHUs] U yIpaB/eHHsl CBOHCTBaMH
TOPHBIX TTOPOZ, ¥ COCTOSTHMEM MaCCHBa B TIpoLieccax A00bIuM 1 rmepepaboTKu
TBeP/ibIX [10JIe3HBbIX UCKOIaeMbIX.

YmeTb BbIOMpAaTh METOJbl aHa/iW3a, 3aKOHOMEPHOCH IIOBe/IeHUS] W YIIpaBJ/IeHUs
CBOMCTBaMU TOPHBIX TIOPOJ, U COCTOSIHMEM MacCHBa B Tpolieccax Jo0bur 1
riepepabOTKU TBEP/BIX M0JIE3HBIX UCKOTIAeMbIX.

Bnazets CIIOCOOHOCTBIO BBIOMPATh METO/bI aHa/M3a, 3aKOHOMEPHOCHU TIOBEZIeHUsT U
yrpaB/ieHUsi CBOMCTBaMU TOPHBIX [TOPOJ, U COCTOSTHUEM MacCHBa B TIpoLiec-
cax 100b1uM U1 1iepepaboTKU TBEP/BIX M0JIe3HBIX UCKOTIaeMbIX.

ITK-4 roToBHOCTBHIO OCYIIeCTB/IATH TeXHUYECKOe PYKOBOACTBO 'OPHBIMH M B3PbIBHBIMH
padoTamMu NpH HKCILUTyaTallMOHHOM pa3BefiKe, A00bIue TBepAbIX MO/Ie3HbIX HCKOMAaeMbIX,
CTPOUTE/HCTBE U JKCIUTyaTallU NOJA3eMHBIX 00BHeKTOB, HEIMOCPeACTBEHHO YNPaBJ/IATH
MpoIeccaMy Ha MPOU3BO/ICTBEHHBIX 00HEKTOB

3HaThb OCHOBHBbIE ITOHATHUA METO/IOB, C1riocoboB 1 CpenCTB I10/Iy4€HMA CbIpbA U KOH-
LHEeHTPAaTOB IMMPpH Hepepa60TK1/1 I10JIe3HBIX NCKOIId€MbIX

Ymetb BBIOMPATh TEXHOJIOTHIO TPOM3BO/CTBA paboT 110 00OoraleHH o M10/Ie3HBIX UC-
KOTIaeMbIX, IPUMEHSITh CII0COOBI ¥ CPeZCTBA /|15l TIOMyUeH!s KOHULIMOHHBIX
KOHLIEHTPaTOB

Bnagets CIOCOOHOCTBIO BHIOMPATh M paCCYMTHIBATh OCHOBHBIE TEXHOJIOTHUECKHE T1a-
pameTpbl 3(h(HeKTUBHOTO U SKOJIOTHUECKH Oe30macHOro MPOr3BO/[CTBA paboT
1o repepaboTke M 00OraljeHuI0 MHUHEPATbHOTO ChIPbsi HA OCHOBE 3HaHWH

4



CTpyKTypHBIH
3/IeMeHT
KOMIeTeHLIUH

[TnaHupyemMblie pe3ynbTaThl 00yueHUs!

TIPUHLUIIOB ()IOTAIlMOHHOTO MPOEKTHUPOBAHUS TEXHOIOTMYECKUX CXeM 000-
raTUTe/IbHOTO TPOW3BO/JCTBA U BbIOOpAa OCHOBHOTO M BCIIOMOTaTebHOTO
oboraTturtesibHOT0 060y I0BaHUS

ITK-5 roToBHOCTHI0 IeMOHCTPHPOBATh HABBIKH Pa3pad0oTKH M/IAHOB MePONPUATHI M0
CHM)KeHHI0 TeXHOTeHHOW Harpy3Ku NMPOoU3BO/ICTBA HAa OKPY)KAIOILIYI0 cpeJy NPH 3KC-
MJTyaTaljMOHHOM pa3BejKe, A00bIUe U MepepadoTKe TBEP/ABIX M0/IE3HBIX MCKOMAEMbIX, a
TaK)Ke MPU CTPOUTE/IHLCTBE U IKCITyaTallu

3HaTL

Hay4Hble MeTO/bl U MEPOTIPUSTHS 110 CHI)KEHUIO TeXHOT€HHOM HarpysKy Ha
OKPY’KAIOIIYI0 Cpefly TIPH 9KCIUTyaTalliOHHOW pa3Befike, 100bIYe U riepepa-
00TKe TBep/bIX MM0JIe3HBIX UCKOTIaeMBbIX

YmMmeTb

MIPUMEHSITh Hay4HbIe MeTO/Ibl U MEPOTIPUSITHS 10 CHW)KEHUIO TEXHOTeHHOU
Harpy3KH Ha OKpY’Karolllyro Cpe/ly MpH KCIUTyaTallMOHHOM pa3Befike, I00bI-
ye U riepepabOTKe TBEP/IbIX MOJIe3HBIX UCKOTIAeMbIX

Bnagets

HaBbIKAMH TIPUMEHEHUsI HayUHbIX METO/[OB ¥ MEPOTIPUSATHIA TI0 CHHYKEHHIO
TeXHOTeHHOM Harpy3KW Ha OKPY)KaroI[yI0 CPe/ly Ipy IKCIUTyaTal[HOHHOMN
pa3Bejike, 100bIUe 1 1epepaboTKe TBEP/IbIX MOJIe3HBIX UCKOTIaeMbIX

ITK-12 roToBHOCTBIO OIIePAaTUBHO YCTPAHATH HaPYILUeHUs NPOU3BO/JACTBEHHbIX IPOLieC-
COB, BeCTH NepBHYHbBIN yueT BbINO/IHAEMBbIX padoT, aHa/TU3MPOBATh ONepaTUBHbIE U
TeKyII[e MoKa3aTe/Iy MPOU3BO/ACTBA, 000CHOBHIBATH MPe//I0)KEeHH 110 COBEPIIeHCTBO-
BaHMI0 OpraH13anuy NPoU3BOACTBA

3HaThb OCHOBHbI€ TeH/|eHL[MW Pa3BUTUS IPOMU3BOACTBEHHBIX MPOLIECCOB, MTOKa3aTeIu
TIPOU3BO/ICTBA

YmeTb MPUMEHSITh M3Yy4YeHHble TeH/EHLIUM Pa3BUTHSI MPOM3BO/CTBEHHBIX IpOLiec-
COB, TTOKa3aTe/y NMpou3BO/ICTBA B MPO(deCcCMOHaTbHON [esiTeIbHOCTU

Bnagetsb TeH/eHLUSIMU Pa3BUTHSI TIPOM3BO/|CTBEHHBIX MPOLIECCOB, MIOKa3aTe/lx TIPOou3-

BO/ICTBA B Npo(eCcCroHaNIBLHOM /1esiTeTbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX HHHOBAIHOHHBIX PeleHHil Mo YKCIITya-
TAI[HOHHOU pa3BejKe, f00bIUe, IepepadoTKe TBep/bIX M0/Ie3HBIX HCKOMAaeMbIX, CTPOH-
TeJIbCTBY M IKCITyaTallH MO/A3eMHbIX 00beKTOB

3Hatb OCHOBHbIe TeH/IeHI[UH Pa3BUTHs MHHOBALIMOHHBIX PeIIeHrH 110 TiepepaboTKe
TBep/bIX M0JIe3HBIX NCKOIaeMbIX

YmeTb MPUMEHSTb U3yUeHHble TeH/eHI[MU Pa3BUTUSI MTHHOBAL[MOHHBIX PelleHU 10
riepepaboTKe TBeP/bIX M0JIe3HBIX KCKOTIaeMbIX

Bnagets TeH/eHLIUSIMU Pa3BUTHSI MHHOBAIIMOHHBIX PellleHuH 1o TiepepaboTke TBep-

AbIX TT0JIe3HBIX MCKOIIdeMbIX

IICK-6-4 cnoco0HOCTBIO pa3padaThiBaTh M PeaM30BbIBAaTh MPOEKThI MPOU3BOJACTBA
NpH nepepadoTKe MHHEPA/ILHOT0 U TEXHOT€HHOT'0 ChIPbsI HA OCHOBE COBPEMEHHOM Me-

TOJ0/IOTUM TMPOEKTHPOBaHMs, PAaCCUUTHIBATh NMPOU3BO/UTE/THLHOCTh U ONpeJe/NATh MNa-
pamMeTpbl 000py/J0BaHUs 000raTUTENBLHBIX (hadpPUK

3HaTh BCe 3TaIlbl IIPOM3BO/ICTBA TP 1epepaboTKe MUHEePaTbHOTO U TEXHOTEHHOTO
ChIPbsi HA OCHOBE COBPeMeHHOW MeTO/I0JIOTHU MPOEKTHPOBaHUsI

Ymetb aHa/IM3MPOBaTh BCe 3Tallbl IPOU3BO/ICTBA MPU MepepaboTKe MUHepabHOTO U
TeXHOTeHHOTI'0 ChIpbsl HA OCHOBE COBPEMEHHOI MeTO0/[0/I0TMU ITPOeKTHPOBa-
HUST

Bnagetsb TpoLieccaMu MPOM3BO/CTBA NP MlepepaboTKe MUHEPaIbHOT0 U TeXHOTeHHO-

'O CbIpbsi HA OCHOBE COBPEMEHHOM MeTO0/[0/I0TUU NPOeKTHPOBaHUS




CTpyKTypHBIH
3/IeMeHT
KOMIeTeHLIUH

[TnaHupyemMblie pe3ynbTaThl 00yueHUs!

IICK-6-5 roToBHOCTBHI0 IPUMEHATH COBPeMeHHbIe HH()OpMaIjMOHHbIe TeXHO/JI0TUH, aB-
TOMATH3UPOBaHHBIE CHCTEMbI MPOEKTHPOBAHUs 000raTUTE/TILHBIX MPOU3BOJICTB

3HaTh TIPUHLMITBI M METO/IbI CO3/IaHUsT COBPeMeHHbBIX MH(OPMAaI[MOHHBIX TeXHOJIO-
TMi B TIPAKTUUYECKOH /1esiTe/TbHOCTH 000TraTUTe/TbHBIX TTPOU3BOZICTB

YmeTb TIPUMEHSITh PUHLUITBI U METO/bl CO3/aHUSI COBPEMEHHBIX MH(HOpMal[OH-
HBIX TeXHOJIOTUM B MPAKTHUECKOMN ZiesiTe/IbHOCTA 0060TaTUTeTbHBIX ITPOU3-
BO/ICTB

Bnagetsb MPUHLIUIAMU U METO/JaMU CO3/laHusI COBPeMeHHbIX UH(OPMaI[MOHHBIX TeX-

HOJIOTUM B HpaKTHHECKOﬁ AedATe/IbHOCTH 000oraTUTeIbHBIX IMPOM3BOCTB




4 CTpyKTYypa M Cco/iep)KaHue JUCLUIIMHBI

OO0111ast TPYA0EMKOCTD AUCIUIUIMHBI COCTaB/IsIeT 3equHuUIbl 108 uacos:

— KOHTakKTHas pabota — 15,2 aka/|. 4acos:
ayauTopHasi paboTa —12 akaji. 4acos;
BHeayiuTOpHas pabota — 3,2 aka/|. uacos;

— camocTosTenbHas paboTa — 84,1 akaj. yaca;

— TIOZArOTOBKA K 3K3aMeHy — 8,7 aka/. 4acoB.
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1. Beesienue 111 0,5 10,4
1.1. CopeprkaHue JUCLIUTIIMHEI, ee 3a7aud. 3HaueHHe U poJib oboraiie-
HU$ [1PY VCTI0/Ib30BaHWHU Pa3/IMYHbBIX T10JIe3HBIX MCKOIaeMbIX i
3y4
1.2. Knaccudukaiiyst IporieccoB [ijist 000raiieHust MoJjie3HbIX UCKOTIae- u %r
MBIX por
JIUTE]
1.3. Onepanuy, nuKbl, craguu. OueHka 3()(QeKTUBHOCTH ITPOL[eCCOB -
oboraiieHust 1 KOMIIEKCHOCTH HCTI0/Tb30BAHUS ChIPbSI neKui
1.4. TIpoayKThI 1 TIOKa3atenu oboraiieHusi. MaTepuaibHbIi 6anaHc o
TBEP/JIOMY, METaJUTy, BOJIe B TEXHOJIOTMYECKMX CXeMax 00oraitieHus py/
1.5. [ToHATHE 0 KOMMUeCTBeHHbIX XapaKTeprUCTUKaX BellleCTBeHHOr'0 CO-
CTaBa MUHEPAJIbHOTO ChIPbsI Y TPOAYKTOB 00OTaIlleHusI
Htoro no paspeny 0,5 10,4
2. 'paHy/iIoOMeTpUUeCKUid COCTaB 111 0,5 N3yu
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2.1. T'paHy/IOMeTPUYECKUI COCTaB PYA U TIPOAYKTOB oborarieHus, Me- 15 |u gor
TOZIbl €r0 OMnpe/ie/IeHust JIUTE]
2.2. CuroBbli aHanu3. lllkana knaccudukanuy, MoAyJb IIKadbl Kiact LIWTLT
cuduKaluu JIEKLI]
2.3. O6paboTka pe3y/bTaTOB rPaHy/IOMeTPUYECKOTO aHan3a U To-
CTpPOeHHEe XapaKTePUCTUK KPYITHOCTH
HToro no pasgeny 0,5 15
3. IloAroroBuTe/IbHBIE MPOLIECCHI 111 2 2 20
3.1. 'poxouenue. HazHaueHue nporecca N3yu
U ior
3.2. O PeKTUBHOCTb TPOXOUEHHs, KIaCCU(PUKALIUS U KOHCTPYKLIMU TPO- NTe]
XOTOB LWL
JIEKLI]
3.3. [Ipo6sienuie. Ha3zHaueHue apobieHus], CTeTNieHb IPOOIeH s N3yu
U fior
3.4. Knaccudukaiys 1 KOHCTPYKLIAW APOOUIIOK /iJisi KPYTTHOTO, CpefiHe- vTe]
r'0 Y MeJIKOTO Ap00/IeHusT LIUIT
3.5. KpymHocTb, 0 KOTOpoi Heo6XoJuMo ApOOUTH Chipbe Tiepe]; 000- JeK1]]
raijeHreM. Cxembl IpOO/IeHUsST
3.6. 3mesibueHne. 3aKOHOMEPHOCTH TpoL{ecca U3MeJIbUeHUs
3.7. Knaccudukaiys pa3mosibHOr0 obopyzoBaHus. CxeMbl U3Mesbue- Nzyu

HUA

U [IoT




AynutopHas
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3.8. I'mgpaBnuueckasi Knaccudukalusi U ee pojib B TEeXHOJIOTMUeCKUX JITe]
cxemax (abpuk. 3aKOHOMEPHOCTH CBOOOJHOTO M CTeCHEHHOTO Ta/ieHHUsI LTI
yactull. OCHOBHbIE PUHILUITBI K/1acCUpUKalun JIEKLI]
3.9. KOHCTpyKL[UM MeXxaHW4eCKHUX K/acch(uKaTtopoB, 00s1aCcTb UX TMpY-
MeHeHUsI
3.10. KoHCTpyKLIMM U IPUHLIUM AeUCTBUSI TUAPOLIMK/IOHOB
HToro no pasgeny 2 2 20
4. OCHOBHBI€ TPOLIeCChI 111 2 4 18,7
4.1. 'paBuTaLioHHOe 0boralleHue 1oJie3HbIX UCKoTaeMbiX. TeopeTuue- n
3y4
cKre ocHOBBI. CKOpPOCTb MnajieHusi, K03 duiieHT paBHOMAaZlaeMOCTH 3;
U J0T
4.2. Tlpouecchl rpaBUTAIMOHHOTO OOOTAIlleHUs: MPOMbBIBKA, OTCA/Ka, JH/IATe
KOHILIeHTpaLMsl Ha CToJ1aX, oboraiteHre Ha I1JTF03ax 1 »Keao0ax, BUHTO- - HI
BBIX CerapaTopax, o0orailjeHue B TSKeIbIX CYCTIeH3UsIX JLIIEKLﬁ
4.3. Cy1jHOCTb IPOL[eCCOB, KOHCTPYKTUBHBIE U TEXHOJIOTMYeCK e Iapa-
MeTpBI arnrapaToB ¥ MalllWH, MPaKTUKA UX NPUMeHeHUs
4.4. MarnuTtHoe oOoraieHue. TeopeTHuecKrWe OCHOBBI. MarHUTHbIE s
. q
CBOMCTBa MHMHEpPAsiOB, MAarHUTHBIE MOJIsI CerapaTopoB " };1_
4.5. O6opypoBaHUe //ii MAarHUTHOTO OOOTallleHusI: cernaparop /st mﬁrer
CWJILHO U C/TaDOMAarHUTHBIX Py/l; CyXHve U MOKPble MarHUTHBIE cerapa- I/IH]f
TOPBI H
JIEKLI]

4.6. DnekTpruyeckoe oborarreHye. PuU3nyeckKre 0CHOBBI MPOLeCca, Mo/ -

TOTOBKA MaTepHasia K 3/IeKTPUUeCKOl cerapaljiu
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4.7. Knaccudukaiys 3/1eKTpuueckKrux cernapaTopoB, UX KOHCTPYKTHBHbIE
Y TEXHOJIOTUYEeCKYe NlapaMeTpbl
4.8. CrierjuasibHble MeTO/IbI TTOITOTOBKY U 00OTallieHusl Py
4.9. Pygopa3bopka: oboraiijeHue 1Mo TpeHuto, hopme, 1iBeTy, haoTorpa-
BUTALUS; 0OXKUT pyZ; n3bupatenbHOe Apob/ieHre, n3MesibueHne, XUMU-
yeckoe oboraireHue
4.10. dnotaumonHoe oboramieHune. TeopeTnueckrHe OCHOBBI. KuHETHK
dbnoraumn N3yu
4.11. ®noTalMoHHbIe peareHThl, X KiaccudrKallvs, Ha3HaueHue U Me- U fior
XaHWU3M JeHiCTBHS JIUTE]
4.12. ®noTalMOHHbIe MallIMHbI, UX KJIaCCU(PUKaLs, KOHCTPYKLUS HATLT
JIeKL]T
4.13. TlpakTuKa NMpMMeHeH!s MallliH pa3/IMYHbIX TUTIOB (MeXaHUuUeCcKue,
MTHeBMOMeXaHWYeCcKHue, KOJIOHHBIE U Jp.). CXeMbl U PeXXUMBbI (IOTalliu
HToro no pasgeny 2 4 18,7
5. O6e3Bo)KMBaHWe U OnpoboBaHMe I | 0,5 10 Msva
5.1. O6e3BoxuBaHue. Ha3HaueHue omeparjuii 00e3BOKHUBAaHUSA U HX u A}(])l'
KJ1accuurKaus HHTet
5.3. OnpoboBaHue ¥ KOHTPO/Ib Ha oboratuTe/nbHbIX abprkax. TyUmbl 1 L
Ha3HaueHHe 1pob
JIeK1IT
HToro no paspeny 0,5 10
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5 Oopa3oBarenbHbIe U HHPOPMAIHOHHBIE TeXHOIOTUU

B mpotiecce mpernojaBaHus AMCLUIUIMHBI ««O0oraiieHre ToJe3HbIX HCKOMAaeMbIX»»
TIPUMEHSIOTCS pa3/IMuHbIe BU/[bI 00pa30BaTe/IbHBIX TEXHOJIOTHH.

JIeKIIMOHHBIN MaTepHuas 3aKpervisieTcsi B Xofie ylabopaTopHBIX paboT, Ha KOTOPBIX
BBITIOJIHSIIOTCS TPYIIIOBbIE WM WHAWBH/Yya/bHBIE 3a/laHUsI TI0 TPOWJeHHOW Teme. Ilpu
MpoBeZieHWH J1TabOpaTOPHBIX 3aHSATHM HCIOMb3YeTCsl MeTOZ, KOHTEKCTHOro o0yueHws,
KOTOPBIH M03BOJISIET YCBOMTh MaTepHasl IyTeM BbISIBJIEHUS CBSI3€ MeX/y KOHKPETHBIM
3HAaHUEM U ero MPUMEHEHUEM.

[Tepemaua HeOOXOAWMBIX TEOPeTUYECKUX 3HAaHWKA W (OPMUPOBaHHWE OCHOBHBIX
TIpe/ICTaB/IeHNH TI0 KypCy TTPOUCXO/IUT C UCTIONh30BaHUEM MYJIbTUMeIUIHOTO 000py/J0BaHUsI.

1. TpaguMoHHbIe 00pa3oBaTe/IbHbIE TEXHO/IOTMH OPUEHTUPYIOTCS Ha OPraHU3aLuio
obpa3oBaTe/ibHOT0 TIPOIiecca, Mpe/Iio/iararollyro PsSIMY0 TPAHCISLIMIO 3HaHUH OT Mperoga-
BaTesisl K CTyZIeHTY (TIPeMMYIIIeCTBeHHO Ha OCHOBE 00BsICHUTETbHO-U/UTIOCTPATHBHBIX METO-
J0B 00yueHus1). YueOHasi /IesiTe/IbHOCTb CTYy/leHTa HOCUT B TaKUX YCJIOBUSIX, KaK IIPaBUJIO,
PEerpoyKTUBHBIM XapakTep.

®opMbI YUeOHBIX 3aHATHH C HCM0/Ib30BaHHEM TPAAMI[UOHHBIX TEXHO/IOTUM:

VHdopmalivoHHast JieKLusi — 1oc/iefloBaTe/lbHOe W3/I0’KeHHe Marepuana B JUCLIUILIM-
HapHOM JIOTHKe, OCYII|eCTB/IsieMOe TPeUMYIIeCTBeHHO BepOasbHBIMU CpeJCcTBaMU (MOHOJIOT
rperno/aBaTe’isi).

CemuHap — Oecefia TiperofiaBaTesisi U CTY/IeHTOB, OOCYy>K[ieHUe 3apaHee TIOATOTOBJIE€H-
HBIX COOOIIIEHUH T10 KaXKZI0MY BOMPOCY TJIaHA 3aHSATHS C eIMHBIM /IJIS1 BCEX ITePEUHEM PeKo-
MeH[yeMoU 00s13aTeTbHOM U OTIOJTHUTETbHOM JTUTepaTyphl.

[TpakTHUecKoe 3aHsITHE, TOCBSILEHHOe OCBOEHUIO0 KOHKPETHBIX YMEHHH M HaBbIKOB T10
TIpe/JIOKEHHOMY allrOPUTMY.

2. TexHo/IoruM Npo6/IeMHOr0 00y4eHHs — OpraHu3arys 00pa30BaTe/IbLHOTO MpoLiecca,
KOTOpasi TIpeAro/iaraeT MOCTaHOBKY TMPOOeMHBIX BOIPOCOB, CO3/laHHE yueOHBbIX MpobsieM-
HBIX CUTYal[UH /711 CTUMY/IMPOBaHMsI aKTUBHOM MO3HABaTe/TbHOM /IeATeIbHOCTH CTY/IEHTOB.

®opMbI y4eOHBIX 3aHATHH C HCIO0/JIHb30BAHHEM TEXHOJIOTHH MPOo0/eMHOro odyue-
HUA:

[TpobnemMHasi JieKI[usi — U3/I0’KeHUe MaTepuasa, TpejrioJiararoliee MOCTAHOBKY IpO-
0/IeMHBIX M TUCKYCCHOHHBIX BOITPOCOB, OCBEIIleHHe pa3/IMUHbIX HayUHbBIX TIO/[X0/I0B, aBTOP-
CKHieé KOMMEHTapHH, CBSI3aHHbBIE C PA3/IMYHBIMU MO/Ie/ISIMHA UHTEPIpeTalii U3yuyaeMoro Ma-
Tepuana.

Jlekumsi «BIBOeM» (OMHApHast JIeKLWsI) — W3/I0)KeHWe marepuana B (opme quanoruye-
CKoro 00lIeHus1 IBYX Tpero/jaBaresielt (HarpumMep, peKOHCTPYKLUS Jrajiora rpecTaBuTe e
Pa3/IMUHBIX HAYUHBIX [IKOJI, «yUEHOT0» U «TIPAKTHKa» U T.IL.).

[TpakTHueckoe 3aHsATHE B (opMe TpPaKTHKymMa — OpraHu3alusi yueOHOW paboThl, Ha-
rpaB/ieHHass Ha pellleHrne KOMIUIEKCHOW yueOHO-TI03HaBaTe/lbHOM 3ajjauu, TpeOytolei oT
CTyZIeHTa PUMEHEHUS KaK HayYHO-TeOPETUUECKMX 3HAHWM, TaK U TTPAKTUUECKUX HABbIKOB.

[TpakTHYecKoe 3aHSTHE Ha OCHOBe KeliC-MeTo/la — 00yueHre B KOHTEKCTe MO/leTupye-
MOU CHUTYyaIu1, BOCIIPOM3BO/SILEN peasbHbIe YC/IOBUSI HAYUHOH, TPOU3BOACTBEHHOM, 001I1e-
CTBeHHOMU JiesiTeTbHOCTH. OOyyaroIyecs A0/DKHBI IIPOAHATM3UPOBATh CUTYaLUI0, Pa300paTh-
Cs1 B CyTH TIpo0JieM, TIPeZI/IO’KUTh BO3MO>KHBIE PeIlIeHHsT U BbIOpaTh jTyulliee U3 HUX. Kelchl
0a3upyroTcs Ha peasibHOM (PaKTHMUECKOM Marepuase WId ke TpUOIMKeHbl K peanbHOM CH-
Tyal|H.

3. IrpoBbIe TeXHOIOrUM — OpTraHu3al[ysi 00pa30oBaTebHOTO MPOoLiecca, 0OCHOBAHHAS Ha
PEKOHCTPYKI[UM MO/lefieli TIOBeZIeHHsI B paMKax IMPe/JIOKEeHHbBIX CLIeHAPHBIX YC/IOBUH.

®opMbI YUeOHBIX 3aHATHH C MCM0/Ib30BAHHEM UTPOBBIX TEXHOJ/IOTHM:

YuebHast urpa — (hopmMa BOCCO3/JaHHsI TIPEIMETHOTO ¥ COL[UA/TBHOTO COJiep>KaHust Oyay-
11eli mpoteccHoHaNbLHOMN /1eSITeTbHOCTH CIelMainicTa, MO/Ie/TMPOBAHUS TaKUX CUCTEM OTHO-
IIIeHWH, KOTOpbIe XapaKTepHBI JI7Is 3TOM /leATeIbHOCTH KakK 1[eJIoro.



HenoBast rpa — MoJie/TUPOBaHKMe Pa3/UUHBIX CUTYal[i, CBSI3aHHBIX C BbIPAOOTKOU M
TIPUHSTUEM COBMECTHBIX peIlleHWM, 00Cy>KJeHHeM BOMPOCOB B PEKHMMeE «MO3TOBOTO MITYp-
Ma», pEKOHCTPYKLHeH (PyHKI[MOHATBHOTO B3aUMOZENUCTBUS B KOJVIEKTHUBE U T.II.

PosieBasi Urpa — UMHTALUSI WJTH PEKOHCTPYKLUSI MOZIeJiel POJIeBOTo TMOBe/IeHHs B Ipe/i-
JIO’KEHHBIX CLIEHapHBIX YCIOBHUSIX.

4. TexH0/IOTUH MPOEKTHOT0 00yueHHUsi — OpraHu3alys 00pa3oBaTeIbHOTO TIPoLiecca B
COOTBETCTBUM C aJIFOPUTMOM TIO3TAIlTHOrO pellleHUs1 MpobeMHON 3afiaud WA BBIMOTHEHUS
yueOHOro 3ajaHusi. [IpoekT TiperosiaraeT COBMECTHYIO yueOHO-TI03HABaTeIbHYIO [esiTelb-
HOCTB TPYIIIBI CTYZEHTOB, HallpaB/IeHHYI Ha BBIPAOOTKY KOHLIETII[UH, yCTaHOB/IEHUE Tie/iel U
3a7au, (HOPMYJTUPOBKY OKHAeMbIX Pe3y/bTaToB, OIpejesieHHe TIPUHI[UIIOB U METOAUK pe-
IIIeHMs TIOCTaB/IEHHBIX 3a/jau, MJIaHUPOBaHKE X0/1a pab0Thl, IOMCK JOCTYIHbBIX U ONTHUMalb-
HBIX PECYPCOB, MO3TAIMHYIO peasin3aliuio TijlaHa paboThl, MPe3eHTaLMI0 Pe3y/IbTaToB PabOTHI.

OcHOBHBIE THIIbI TPOEKTOB:

VccneoBaTenbCKUM MTPOEKT — CTPYKTYpa NpUO/IKeHa K (opMaTy HayuHOT0 UCC/Ie/I0-
BaHUs ([0Ka3aTe/IbCTBO aKTya/IbHOCTH TEMbI, OTIpe/ie/IeH|e HayuHo! npob/ieMbl, TIpeZiMeTa 1
o0BeKTa HMCCaeOBaHuUs, liefled W 3ajjau, MEeTOZOB, WCTOYHWKOB, BBIZBYDKEHHE TUIIOTE3bI,
0000111eH1E pe3y/TIbTaTOB, BHIBO/IbI, 0003HAUEHHE HOBBIX IPOO/IEM).

TBOpUecKuii MPOEKT, Kak TMpaBWIO, He WUMeeT [eTaJbHO MpopaboTaHHOW CTPYKTYDHI;
yueOHO-TI03HaBaTe/IbHast /IeATebHOCTb CTY/IEHTOB OCYIIECTB/SETCS B PaMKaX pPaMOYHOTO
3a/laHusA, TIOAUWHSSICh JIOTHKE U UHTepecaM YYaCTHUKOB MPOEKTa, )KaHPy KOHEUHOTO pPe3y/ib-
taTa (raseta, puibM, Npa3fHUK, W3/laHKe, SKCKYPCHUs U T.I1.).

VHbOopMaLIMOHHBIN MTPOEKT — yueOHO-TI03HaBaTe/IbHAS /IeATeIbHOCTh C SIPKO BhIpa)KeH-
HOM 3BPUCTUUECKOM HarpaBIeHHOCThIO (TIOMCK, 0TOOp 1 cucTeMaTtr3alus nH(popMalum o Ka-
KOM-TO 00BeKTe, 03HaKOMJIEHHE yUaCTHHUKOB IPOEKTa C 3TOM WHbopMalvel, ee aHalu3 |
0000111eHe /7151 TIpe3eHTary 0osiee IMPOKOW ayAUTOPUN).

5. IHTepakTHBHBIE TEXHOJIOTHM — OPTaHU3alisi 00pa30BaTeIbHOTO MPOoLecca, KOTo-
pasi peAiriosiaraeT akTUBHOe 1 HeJIMHeHHOe B3auMO/[eHiCTBHe BCeX YUaCTHUKOB, [JOCTHKEHHEe
Ha 3TOM OCHOBe JTMUHOCTHO 3HAUMMOTO [I/Isi HUX 0Opa3oBaTesibHOro pe3y/bTara. Hapsgy co
Criera/M3upOBaHHBIMU TEXHOJIOTUSIMUA TAaKOT'O POZia TIPUHIUI UHTEPAKTUBHOCTU TIPOC/IEXKHU-
BaeTcsi B OOJILIIMHCTBE COBPEMEHHBIX 00pa30BaTebHbIX TeXHOJIOTHH. VHTepakKTUBHOCTH
no/ipa3yMeBaeT CyObeKT-CyObeKTHbIE OTHOIIIEHUS B X0/ie 00pa30BaTe/IbHOTO MPOoLecca U, Kak
cnefcTBUe, opMUpOBaHME CaMOPa3BUBAIOLLECsI HUHPOPMALMOHHO-PECYPCHOM CPeJibl.

®opMbl yueOHBIX 3aHATHI C HMCIO0/Ib30BaHHEM CHelUa/TM3HMPOBAaHHBIX HHTepPaK-
THBHBIX TeXHOJIOTHIA:

JIekiusi «0OpaTHOM CBSI3U» — JIEKI[US—TIPOBOKAIMs (M3/I0)KEHHe MaTepHaja C 3apaHee
3arjlaHUpOBaHHBIMU  omMbKaMu),  JieKiusi-becesa, NeKIUS-AUCKYCCHs,  JIeKL[US-
ripeccKoH(epeHIusI.

CeMHHAp-JUCKYCCUSI — KOJUIEKTUBHOE 00CYXX/eHHe KaKoro-a1Mbo CTIOpHOTO BOMPOCa,
npo0/ieMbl, BbISIB/IEHWE MHEHUH B Tpymnre (MeXIpyMHIoBOW AWasor, AUCKYCCHs KakK CIIop-
Jiiaior).

6. NuhopManoHHO-KOMMYHHKAIIMOHHbIE 00pa30BaTe/IbHbIE TEXHOJIOTHMHM — Opra-
HuU3alusi 006pa3oBaTeIbHOTO TIpoIiecca, OCHOBAHHAsi Ha TMPUMEHEHUH CIelMaTu3upOBaHHbIX
TPOrPaMMHBIX CPeJ] M TeXHUUeCKUX CpeJCTB paboThl ¢ nH(MOpMaliyet.

®opMbI yueOHBIX 3aHATHN C KCII0J/Ib30BaHWEM HWH(OPMAI[MOHHO-KOMMYHHUKAI[MOHHBIX
TEeXHOJIOTUM:

Jlekysi-BU3yan3alusi — W3/I0KeHHe COJIeP)KaHUsI COTIPOBOXKAAETCS Tpe3eHTaluei
(meMoHcCTpalMel yueOHBIX MaTepHasioB, MPeACTaB/IeHHBIX B PAa3/INUHBIX 3HAKOBBIX CUCTEMAX,

B T.U. WUTFOCTPATUBHBIX, TpaduueCcKrx, ayJJuo- U BUZieOMaTepUasoB).

6 YueOHO-MeTOAMUECKOE 00ecrieyeHHe CaMOCTOSATe/IbHOM PadoThI 00yUaroIUXCs

Mo auctumnuHe «O6oralieHue MoJie3HbIX UCKOMaeMbIX» MpeyCMOTPeHa ayJUTOpPHast
Y BHEayJUTOpPHAsi CAMOCTOsITe/TbHasi paboTa 00yuaroIuxcs.
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CamocTosiTesnbHasi paboTa CTYJeHTOB MIOCTPOeHa TakKiUM 00pa3oM, uTo B mporiecce pabo-
ThI CTY/I€HTBI 3aKPEeIUISIOT 3HaHWS, TT0JTyYeHHbIe B TIPOLIECCE TEOPETUYECKOro 00yUYeHus, TeM
caMbIM OpPMHUPYIOT TIPoecCHOHaTbHBIE YMEHHS U HaBbIKH.

B niporjecce u3y4eHus AUCLUIUIMHBI OCYIL{ECTBISETCS TEKYIIWUN 1 TIepHOAUYeCKHi KOH-
TPOJIb 3a pe3y/ibTaTaMi 0CBOEHUs yueOHOro Kypca. TeKyIuii KOHTPOJIb OCYIIeCTB/ISIeTCs He-
MOCPEeZICTBEHHO B TIPOLIeCCe YCBOEHUS, 3aKperieH!s], 00001eH s U cCTeMaTU3aLii 3HaHUMH,
YMEeHW, BJa/ileHUs] HaBbIKaMM W TI03BOJISIET OIEPaTUBHO /IWarHOCTHPOBaTh M KOPPEKTHUPO-
BaTb, COBEPILIEHCTBOBAThL 3HAHUS, YMEHHUS U BJla/ileH1e HaBbIKAMU CTYJEHTOB, 00ecrieurBaeT
CTUMY/IMPOBaHUe ¥ MOTHBALIMIO UX [IeSITe/TbHOCTH Ha Ka)K/I0M 3aHSTHH. TeKyIyii KOHTPOJIb
oCyIIecTB/isieTcs B (hopMe YCTHOTO orpoca (cobeceioBaHMs).

[TeprioivueCKUii KOHTPOJIb 1ieJIb KOTOPOTO 0000IeHre W CUCTeMaTh3alysl 3HaHWM,
ripoBepKa 3¢ ¢GeKTUBHOCTH YCBOEHHS CTYJeHTaMU OTlpe/ieJIeHHOT0, IOTUYeCKH 3aBepIleHHOT0
cofiep>kaHusl yueOHOro MaTepHwasa OCYIIeCTB/sieTcsi B popMe 3aIiuThl 1ab0pPaTOPHBIX, KOH-
TPOJIBHBIX paldoT.

O1ieHOUHbIe CpeJCTBa [i/1s1 POBe/leHUs TeKyIllel aTTecTalyn

Tecmbl 015 camonpogepKu:
Bapuanm Ne 1.

1. Yto Ha3bIBaeTca 000raiieHueM 1o,/1e3HbIX HCKOIaeMbIX?

1. 3To Nporjeccy XMMUUECKOro pas/ie/ieHrsi MUHepasoB.

2. OTO Tpo1iecchl MeXaHUUECKOT0 pa3/ie/ieH!s MUHEPAasioB 0e3 U3MeHeHUs] XUMHUEeCKO-
ro COCTaBa ChIPbSL.

3. DTO OKUCIUTEeTbHO-BOCCTAHOBUTE/IbHBIE MIPOLIeCChI 33 CYeT YaCTUYHOT'O UJIK TTOTHOTO
repexo/ia 3JIeKTPOHOB OT OJHUX aTOMOB K JIDYTHUM.

4. 3T0 NpoLeCChl U3MEHeHHs CTPYKTYPbl, MUHEPa/JIbHOI0, & MHOTJa U XMMUYEeCKOro CO-
CTaBa rOPHBIX MOPO/, B 3eMHOMU Kope.

2. KoHLleHTpaToM Ha3bIBaeTcHy ...

1. IpoAyKT, B KOTOPOM MaccCOBasi 0/l TI0JIe3HOTO KOMIIOHEHTa 3HAYuTe/JbHO BhHIIIIE,
YyeM B UCXOJHOU py/e;

2. TIPOJIYKT, B KOTOPOM MacCOBasi [I0Jisl 0/Ie3HOr0 KOMIIOHEHTa HUKe, YeM B UCXOZHOU
pyZe,

3. IPO/IYKT, B KOTOPOM MacCOBasi [10Jisl I0/Ie3HOr0 KOMIIOHEHTaA Bbillle, UeM B UCXOAHOM
pyZie, HO HIXKe, UeM B KOHLIeHTparTe;

4. TIPOJIyKT, B KOTOPBIH BBIJe/sieTCs1 00/IbIIIas YaCTh MUHEPA/IOB BMeIllaloll[el Topo/bl U
BpeJHBIX TIpUMecei.

3. Cxema nenu anmnaparoB IOKa3bIBaeT...

1. mepeueHb U MOC/IE€OBATEbHOCTh TEXHOJIOTMUECKHX MPOLIECCOB U Orepaluii, KoTo-
PBIM MO/JBEpPraeTcsi MoJjie3Hoe NCKOIaeMoe;

2. KOJTMUeCTBeHHbIe TT0Ka3aTe/u 00orallieHust /151 KaKJ0l oTiepaljiy v TPOAYKTa;

3. KOJIMUeCTBO BO/IbI, I00aB/IsieMOe B OMpe/ie/IeHHbIe OMepaliiy U MPOAYKThI oborariie-
HUS;

4. IyTH CJ1eIoBaHMsI T0JIe3HOTO MCKOTIAeMOT0 U MIPOIYKTOB 000TallleHus C YCIOBHBIM
n300pakeHue araparToB.

4. CTeneHb KOHLIeHTPAL[UM NT0Ka3bIBaeT:

1. Bo CcKO/BKO pa3 Macca KOHL|eHTpaTa MeHbIlle MacChl ChIpbs, U3 KOTOPOTO OH MOJIy-
yeH;

2. Bo CKOJIbKO pa3 MaccoBasi [10Jisi KOMITOHEeHTa B KOHI[eHTpaTe O0Jibliie MaCCOBOU Z0MH
3TOr0 KOMIIOHEHTa B UCXOJHOU pY/e;

3. Kakas 1071 LIeHHOT0 KOMIIOHEHTa Tepellijia B XBOCThI;

4. CrenieHb NpUOIKeHNsI peaslbHOTO Mpoliecca 0boralieHust K UjjeajibHOMY.

5. UTo nokasbiBaeT BbINYK/Iad XapaKTepUCTHKA KPYITHOCTH 110 IJUTIIOCY?
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1. B po6e mpeo6siaatoT KpyIiHbIe 3epHa.
2. B ipo6e npeobaiatoT MeiKue 3epHa.
3. B nmpobe paBHOMEPHO pacripe/iesieHbl KPYITHbIe U MeJIKHe 3epHa.
4. B ipo6e mipeo61ajaro0T 1IJIaMBbI.
6. KakoBo Ha3HayeHuUe onepaluy NpejBapuTe/IbHOI0 FPOX0YeHHs B CXeMax pyAo-
MOJAroTOBKHU?
1. 5151 KOHTPOJISI KPYTTHOCTHU APOOIeHOr0 MPOAYKTa.
2. 15151 moJtyueHusi TOBApPHOTO MPOAYKTA 3aaHHOM KPYITHOCTH.
3. [lnsi pa3zeneHus yaCcTUL], UMEIOLUX pa3/iuuKs B TBEPAOCTU UK (opMe KYCKOB.
4. 15151 OT/e/IeHrst TOTOBOIO 10 KPYIMHOCTH MPOAYKTA OT UCXOHOTO MaTepuasna, IocTy-
TaoLIero Ha ApobsieHue.
7. Jns rpoxoyeHUs KPYNMHOKYCKOBOr0 MaTepHa/ia NMPeuMYLeCTBeHHO HCII0/Ib3y-
HOTCH...
1. KOJIOCHUKOBBIE pPeIleTKH.
2. JIMCTOBbIE peruéTa.
3. IPOBOJIOYHbIE CeTKH.
4. 1yroBble CUTa.
8. Ilpu KakoMm yc/10BUH 3(p(peKTUBHOCTH I'POX0YEHHUs] paBHA HY/II0?
1. CopeprkaHue oTCceBaeMOro Kjacca KpyIHOCTU B UCXOJHOU PyZie PaBHO COZiepKaHUI0
0TCEeBaeMoro Kjacca B HaZIpellieTHOM NPOJYKTe.
2. Copep>kaHue 0TCeBaeMOro Kjacca KpymHOCTH B Ha/ipellieTHOM MPOJYKTe paBHO HY-
JI10.
3. Coziep>kaHue 0TCeBaeMOro Kjaacca KpyrHOCTH B MCX0[HOM pyze paBHO 100%.
4. CopepkaHue OTCeBaeMOro Kjacca KpPYIMHOCTH B HaJpelleTHOM IIPOJYKTe PaBHO
100%.
9. B yem cymHoOCTH npornecca Apod ieHusi?
1. Pa3pgeneHue cbilyuyrx MaTepyaaoB Ha K/1acChl KDYTHOCTH.
2. Pa3peneHre TO/Ie3HBIX MCKOIAeMbIX M0[, JeWCTBUEM BHEIIHUX CHWJ/, IPeo/o/ieBaro-
LIMX BHYTPEHHYE CUJIbI CLIeTIJIEeHUS] MeXXy YaCTHL[aMHU.
3. OTeneHrie OCHOBHOM MacChl BMelllarolieli Topo/ibl OT UCXOJHOM Py ibl lepes TOH-
KUM HU3MeJIbUeHUEM.
4. 1o3upoBaHKe ¥ CMeLIMBaHKe Pa3/IMYHbIX 110 KaUeCTBY M0JIe3HbIX UCKOMAeMbIX /1
TIOBBILLIEHUS] OHOPOJHOCTU KaueCTBEHHOI'0 COCTaBa pPy[,.
10. Yto moka3bIBaeT CTereHb APo0/ieHus?
1. Bo CcKo/TBKO pa3 pa3Mep OTBepPCTHI TPebIAYIIero cuTa OosbIie pa3Mepa OTBEPCTHIA
TOC/IeIyOILeT0 CUTa B CTaHAaPTHOM Habope CHT.
2. Bo cKo/bKO pa3 KpYIHOCTh Ap00IeHOTo MPOAYKTa O0JIbIle pa3Mepa pa3rpy30YHOi
I[eJTA POOUITKH.
3. Bo CKOJ/IbKO pa3 KpYIHOCTb KyCKOB ZIpo0/IeHOr0 MPO/yKTa MeHblile KPYITHOCTH KyC-
KOB, IMOCTYTIAIOIIMX Ha po0JieHue.
4. Bo CKOJIBKO pa3 KPYIMHOCTb KYCKOB p00/IeHOTr0 MPOoAyKTa OoJblile KPYIMHOCTH KYC-
KOB, IMOCTYTIAIOIIMX Ha po0JieHue.
11. B MeibHUIIaX caMOM3Me/IbUeHHs H3Me/IbualoleH cpe/ioi AB/SIOTCA:
1. cTanbHBIE CTEPKHU.
2. cTasbHbIe WK YYTyHHbIE IIaphbl.
3. pyAHasi «rajsi».
4. KpyTiHbie KyCKU PYy/bl.
12. Kako# 13 nepeunc/IeHHbIX NPOL[eCCOB He 0OTHOCUTCA K TPaBUTAl{MOHHOMY Me-
TOAY O0orameHus?
1. oTcazka
2. KOHL|eHTpALMs Ha CTO/1axX.
3.000raiieHue B TsDKeJIbIX CyCIIeH3HUsIX.
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4. oborarrieHue 1o TPEHHIO.

13. O6/1acTh IPMeHeHUs KOHIIEHTPAI{HOHHBIX CTOJIOB.

1. [nis1 oboraiieHust 30/10TOCO/[ePrKall[UX TIeCKOB U TOHKO U3Me/TbUeHHBIX DY/, PeIKUX
MeTasuIOB KPYITHOCTBIO MeHee 3 MM.

2. [lnst oborarttieHus yrjiei KpyrnHocTbio 250-0,5 M.

3. [Inst oboratteHus py/i YepHBIX MeTa/yIoB KPYMHOCTHIO 50-0,2 MM.

4. Ons oboraiijeHus: CyabGUAHBIX Py I[BETHBIX METAJI/IOB.

14. CymHocTb npoijecca neHHou ¢ioTanuu.

1. T'uapoduibHbIe YaCTULIbI 3aKPETISIFOTCS Ha BO3/YIIHbIX My3bIPbKaX U BCI/IBIBAIOT Ha
TOBEPXHOCTh, TUAPOPOOHBIE YaCTHI[bI OCTAIOTCS B 00BeMe TTyJIbIIbI.

2. T'upooOHbIe YACTHIBI 3aKPETISFOTCS Ha BO3/YLIHBIX My3bIPphbKaxX W BCIIBIBAIOT HA
MOBEPXHOCTh, TUAPOPUIBLHBIE UACTULIBI OCTAIOTCS B 00beMe Iy JIbIThL.

3. T'uppodoOHbIe U THAPOGUIBLHBIE UaCTULIBI 3aKPETUIAIOTCSA Ha BO3ZAYIIHBIX MY3bIPbKax
Y BCIIBIBAOT HA MTOBEPXHOCTb.

4. T'ugpodobHbie ¥ THAPOGUIbHBIE YACTUIIBI OCTAIOTCS B 00beMe MyJIbITbI.

15. OcHoBHBIM (U3UYECKUM CBOWICTBOM MHHEpAJiOB, OIpe/e/siioIUM BO3MOXX-
HOCTh MAarHUTHOI'0 000TAIleHUs, AB/IAECTCH:

1. Y penpHasg MarHuTHass BOCIIPUMMUYKBOCTb.

2. lnsnekTpuyeckas IIpOHULIAEMOCTb.

3. JIroMuHecIeHI1s (X0M0JHOe CBeUeHHe).

4. Tpubosnektpuueckuii 3¢ dexr.

Bapuanm Ne 2.

1. ITe/1b10 000TraTUTETBHBIX MPOLIECCOB AB/ISAETCS:

1. BriiesieHre MeTa/lJIOB U3 XUMUYECKUX COeJUHEeHUN U OT/e/ieHre HeMeTa/l/TnueCKuxX
KOMITOHEHTOB.

2. OuncTKa MeTaJlJIoB OT HeXXeJlaTe/TbHbIX MprUMeceH.

3. OTpesieHue TIO/IE3HBIX MUHEPA/IOB OT BMeILarollleld TOPOAbl U BPeAHBIX NPUMecer 1
TOJTyueHe KOHI[@HTPATOB, M0 CBOEMY KauyeCTBY Y/IOBJIETBODPSIOIIUX TPeOOBaHHSIM TIOC/Ie-
AYIOLIUX [1epe/enoB.

4. VI3ByieueHWe OT/AeNbHBIX COCTaBJSIOIIMX TBEpPAOr0 Marepuasna C TOMOILLbI pacTBO-
pUTeJIsL.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBAeTCH:

1. CkoruieHHe T0/Ie3HbIX UCKOMAaeMbIX B 3eMHOM KOpe.

2. DneMeHT WU MPUPOAHBIA MUHEPAJ, C 1[e/TbI0 TIOTyUeHUs] KOTOPOTo A00ObIBaeTCs T10-
JIe3HOe UCKOIaeMoe.

3. TIpupoHOe XUMHUECKOe COelvHEeHHWe, oOpa3syrolleecss TIPU Pa3IUuHBIX (HHU3UKO-
XUMUAYEeCKHX MPOLieccax, MPOTeKaroIuX B IyOrHaX U Ha TIOBEPXHOCTH 3eMJIH.

4. DneMeHTbl WM TIPHUPO/IHbIE MHUHEpaJibl, KOTOPble yXYAIIAl0T KauecTBO KOHLIEHTpa-
TOB.

3. 3ddexTHBHOCTD 000TaleHUA XapaKTepU3yeT...

1. NOJIHOTY OTZe/IeHHs MeJIKOr0 MaTeprasia OT KPYITHOTO.

2. W3BJleueHre FPAaHUYHOr0 K/lacca KPYIHOCTH B C/IUB WJIU B TIECKU.

3. oMo LIeHHOTO KOMITOHEHTa, Mepelle/iero B KOHLIEHTPAT U3 UCXOJHOU py/IbI.

4. crerieHb IPUOYKEHUST PeaTbHOTO TIpoliecca oboralieHus K UjjeanbHOMY.

4. BogHo-111aMOBasi cxemMa NMOKa3bIBaeT:

1. ITyTu c/ieoBaHKs 10JIE3HOTO MCKOTIAEMOT0 U MPOYKTOB 000Tall[eHHsI C YC/IOBHBIM
M300pakeHHeM aIlliapaToB.

2. [TepeyeHsb U MOC/IeA0BaTE/ILHOCTD TEXHOJIOTUUECKUX MPOLIECCOB U Orepaljiu, KOTo-
PbIM MO BEpPraeTcs Mojie3Hoe UCKOIaeMoe.

3. KonmuuecTBeHHbIe TIOKa3aTed 060TalieH s /151 KaXK/I0M orepaliviy U TIPOAYKTOB.

4. KonnuecTBo BO/ibl, 100aB/IsIEMOE B OT/Ie/IbHbBIE OTepariviy U MPOJYKThI.
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5. Kakasi U3 nepeurc/ieHHbIX Onepaiuii He OTHOCUTCS K MO/r0TOBUTE/IbHBIM MPO-
meccam odooraieHus?

1. Opobnenue.

2. I'poxouenue.

3. YcpenHeHue.

4. OUYnCTKa CTOYHBIX BOJ,.

6. Uto nokaspiBaeT TOUYKA MepeceyeHHsi CYMMapHOH XapaKTePUCTHKH «I10 ITIOCY»
C 0ChbI0 abcrucc?

1. Pa3mep MakCcHMaJIbHOTO KyCKa B Mpo0e.

2. Pazamep MMHMMALHOTO KyCKa B Tpo0e.

3. CpeHeMe/JuaHHbIM pa3mep.

4. CpefHuii iuaMeTp KycKa.

7. I0CTOMHCTBOM IITAMIIOBAHHBIX (JIMCTOBBIX) pelieT sIB/ISeTCA:

1. TIpopomKUTeTBHBIN CPOK CY>KOBI ¥ TIOCTOSIHHBINA pa3Mep OTBEPCTUM.

2. bosnpiias nuowazib «KUBOrO CeUeHus».

3. Masnas nioia/ib «KUBOTO CEUEHUS».

4. BBICTPBII U3HOC, Pa3pbIB U CMeLLeHHe [TPOBOJIOYEK.

8. ®opmyna asa pacuera 3¢ GeKTUBHOCTH FPOXOUYEHUSA:

1. E=&x — Y

2. —

3. E ;
100

4. E Qo 10*

Haop.

9. YUem onpejensieTcs rJIaBHHIM 00pa30M KOHeUHasi KPYITHOCTH JP00/IeHOro mpo-
AyKTa?

1. Pasmepom BKparleHHOCTH 3epeH M0J/Ie3HbIX MUHEPasoB.

2. KpernocTbio py/bl.

3. MaccoBoii f0/ei LieHHOTrO KOMITIOHeHTa B py/e.

4. KpynmHOCTBIO UCXOJHOU PY/IbI.

10. Kakum 00pa3oM NpoUCX0/{UT MPOIiecc JPo0/IeHNs B KOHYCHBIX APOOH/IKaXx?

1. 3a cueT IMHaMUUECKOTO BO3/IeMCTBHS poTOpa.

2. 3a cueT pas/iaB/IMBaHUS MeXY ABYMS IVIATaAMMU.

3. 3a cueT 3KCLIEHTPUYHOT O JABWKEHUSI BHYTPEHHET 0 KOHYCa.

4. 3a cueT 3axBaThIBaHUs 3yObsSIMU U PacKasbIBaHUsI /|0 TpeOyeMoi KPYITHOCTH.

11. TToHATHe 0 rUAPABIMYECKON KlaccupuKanuu.

1. TTpouecc pa3zenieHUst CMeCH MUHePaJIbHBIX 3epPeH Ha K/1aCcChl KPYITHOCTH 10 CKOPO-
CTSIM OCaXK/IeHUsI B BOJIHOM cpejie.

2. Ilpouecc paszeneHrst CMeCM MUHepasbHbIX 3epeH Ha K/1acChl KPYITHOCTH 0 CKOPO-
CTSIM OCaXK/IeHUs B BO3JYILLIHOM Cpejie.

3. Ilporecc pasfeneHrst cMeC MUHepa/bHbIX 3epeH Ha K/1acChl KPYMHOCTHY NPY ITOMO-
L1 MPOCEUBAOIINX TTOBEPXHOCTE.

4. Tlpouecc pasfeneHvsi CMeCHM MUHeDaJbHBbIX 3€peH IO IVIOTHOCTM B BOJHOW Cpefe,
MyJ/bCUPYIOLLlel OTHOCUTEILHO pas/ie/isieMOi CMeCH B BePTUKabHOM HarpaB/ieHUH.

12. TIpouecc pa3/je/ieHus YacTUL B TSDKeIbIX cpefiax (CycrneH3usAX) MPOUCXO0/UT:

1. ITo nyI0THOCTH YacTuL].

2. Ilo ckopoCTSM TajieHus 4yacTuL] B cpefie.

3. Ilo KpyMHOCTH YacTHLI.

4. ITo ¢opme yactuij.
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13. I'1aBHBIM A0CTOMHCTBOM ()/IOTAI[HOHHOT0 METO/a 000TalleHNsl ABJISAETCH:

1. Huskui pacxof; 3/1eKTpO3HEepryu.

2. IIpocroTa rnpou3BOCTBEHHOI0 KOMILIeKCa.

3. OTHOCUTeNbHAs JellleBU3HA MOTy4YeH sl KOHLIeHTPaTOB.

4. YHUBepCa/lbHOCTb, BO3MOYKHOCTb Pa3/ie/ieHust JIF0ObIX MUHEepaTbHBIX KOMITIEKCOB.

14. B KakuXx Mo/iAX NPOMCXOAUT MarHUTHasl cenapanus?

1. B 3/eKTpuyecKux MnoJsx.

2. B HeOJTHOPOJHBIX MarHUTHBIX MOJISX.

3. B 0AHOPOHBIX MAarHUTHBIX MOJIAX.

4. B 5/1eKTPOMarHUTHBIX M0JIAX.

15. O6/1acTh IPUMEHEHHUS 3JIEKTPHYEeCKOH cernapanum:

1. OboraiieHue py/i YepHbIX METAJIIOB.

2. OboraiieHre TeXHOJIOTHYECKOTO ChIPhsi C HU3KOH MAaCcCOBOH /10/1€H 1IeHHBIX KOMITO-
HEHTOB.

3. JloBoZiKa HEKOHZMLIMOHHBIX KOHLIEHTPAaTOB DYJ, PeAKMX MeTalIoB, KepaMUuecKoro
CBIpbS, C/TFO/J], aJIMa30B.

4. OboraiijeHre BCeX TUTIOB MUHEPAIBHOTO ChIPbSI.

Bapuanm Ne 3.

1. Kakoe 13 nepeunc/ieHHbIX M0/Ie3HbIX MCKOMaeMbIX He MO/ABepraercs oboraiie-
HUIO?

1. Heds.

2. JKene3ncTble KBapLIUTHI.

3. bokcUTbl.

4. Anmassbl.

2. XBOoCTaMH4 Ha3bIBaeTCA:

1. IIpoayKT, B KOTOPOM MaccoBasi [i0Jisl LIeHHOTO0 KOMITOHEHTa Bbillle, UeM B UCXO/IHOMU
pyZe, HO HIDKe ueM TpebyemMasi B KOHLIEHTpaTe.

2. IIpogyKT, B KOTOPOM MaccoBasi [0Sl LIeHHOT0 KOMIIOHeHTa 3HauMTe/IbHO BbILle, Yem
B MCXOJHOU pyJe.

3. IIpoayKT, B KOTOPKI BbifiesisieTcs 60sibliiasi YacTh BMelllarolileli Topo/ibl U He3Hauu-
TeJIbHasl YaCThb LJEHHOT0 KOMITOHEeHTa.

4. TTpoayKT, MOCTyMNAaOIUH B JIFOOYIO orepaliyio oboraijeHus U B 00y MallvHy.

3. Kakoil U3 mepeunc/IeHHBIX MPOLECCOB He OTHOCUTCHA K COOCTBEHHO 00orartu-
Te/JTbHbIM?

1. MarnuTtHasi cemapanusi.

2. DneKTpruueckas ceriaparusi.

3. PagromeTtpurueckasi ceriaparysi.

4. Aryiomeparusi.

4. CUTOBBIM aHA/IU30M Ha3bIBaeTCsA:

1. I3mepeHre KPYIHBIX KyCKOB 10 TPEM B3aUMHO TepIieHJUKYIsIPHbIM HarlpaB/IeHUSIM.

2. Pa3fieneHrie MaTepurara 1o CKOpOCTHY TMaZleHUsl YaCTUL] pa3/IMUHOM KPYITHOCTU B BOJI-
HOMU cpefie.

3. VI3aMepeHue 4YacTul] MOJ MHUKPOCKOTIOM M KjaaccuUKal¥sg WX Ha TPYIIbI B y3KUX
rpaHuLIaxX Orpe/eneHHbIX pa3MepOoB.

4. PacceB ripo0ObI MaTepraia Ha HECKOJIbKUX CUTaX C Pa3/IMYHBIMM CTaH/[aPTHBIMHU pa3-
MepaMH OTBePCTUM 3aJJaHHOTO MOJTYJISL.

5. Kakoro Ha3HayeHMe onepanyiy KOHTPO/IbHOI'0 IPOX0YeHHUs B CXeMax PyAoOmozj-
rOTOBKHU?

1. 5151 KOHTPOJISI KPYTTHOCTH APOOIeHOr0 MPOAYKTa.

2. 5151 mostyueHusi TOBApPHOTO MPOJYKTa 3aJaHHOM KPYITHOCTH.

3. 151 pa3zesieHUst MaTeprasia Ha HECKOIbKO K/1aCCOB KPYITHOCTH Mepe; KOHLIeHTpaLu-
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el Ha CToJIax.

4. [1ns1 oT/e/ieHusi TOTOBOIO 10 KPYMMHOCTU MPOAYKTa OT UCXOJHOI0 MaTepuasa, rocTy-
TaroIrero Ha ApobJsieHue.

6. Kak B/useT yros Hak/ioHa pocerBaloiled MOBEepPXHOCTH I'POX0TA Ha ero Nnpo-
HU3BOUTETBHOCTH U 3(PPeKTUBHOCTH I'POXOUEHUSI?

1. He Biuser.

2. Yem Oosblile yro/l HaK/I0Ha, TEM BhIIlIe IIPOU3BOJUTETHLHOCTh IPoX0Ta U 3 deKTrB-
HOCTb TPOXOYeHMUSI.

3. Uem Oosibllle yron Hak/IOHA, TeM BbIIIe MPOU3BOJUTENHHOCTh TPOXOTAa U HIKe 3¢-
(heKTUBHOCTb TPOXOUEHUSI.

4. Yem OoJibllle yroJi HaK/IOHA, TeM MeHbIIIe POU3BOAUTETLHOCTb TPOXO0Ta U OOJbIlle
3¢ (PeKTUBHOCTb IPOXOUEHUSI.

7. Kakoe po0sieHre Ha3bIBAeTCs MeJIKUM?

1. Ot 1500-500 mo 350-100 mM.

2. Ot 350-100 zo 100-40 mm.

3. Ot 100-40 go 30-10 mm.

4. Ot 30-10 go 3 MM.

8. Cnioco0 pa3rpy3Ku u3MeIbUeHHOr0 MPOJAYKTa U3 CTeP)KHEBOH MeTbHULIbI:

1. CBOOOAHBIM C/TMBOM Uepe3 pa3rpy30uHyio rardy.

2. JludTépamu NpHUHYAUTENBHO y1aasieTCsl U3 MeJIbHULIBI.

3. Uepes Hapy>KHOe LWIMHAPHUYECKOe CUTO.

4. Yepe3s peleTKy C L[eJIIMU KITMHOOOpa3HOU (hOPMBI.

9. Kako¥i U3 nepeuyrc/IeHHbIX annapaToB 0THOCUTCA K IEHTPO0Ee)KHBIM Kaaccudu-
Karopam?

1. CriupanbHbIN K/1accuduKaTop.

2. Peeunnlit kaccudukaTop.

3. [upamuganbHBIA KnaccupuKaTop.

4. I'nApOLMKIIOH.

10. ®noTanuoHHOE 000ralieHHe 0CHOBAHO:

1. Ha pasnnuny B C(MaurBaeMOCTHA MUHEPAJIOB.

2. Ha pa3nuuuu B MJIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuuuu B 1IBeTe MUHEPAJIOB.

4. Ha pa3nuuuu MUHEpanoB B CIIOCOOHOCTU OTpaXkaTb, TIPOMYCKAaTh, MPEJIOMJISITh CBET.

11. Ha3HaueHHe peareHToOB - coouparesieii Bo ¢ioTarum:

1. Ons ruapodobur3aiivy oBepXHOCTH YaCTHI].

2. [1ns rugpoduin3alyiy oBepXHOCTH YaCTHI].

3. lnst uamenenusi pH ioTaliioHHOM My JIbITHI.

4. 11 u3MeHeHHWss MIOHHOI'O COCTaBa IyJIbIIbI.

12. Kakoii U3 nepeurc/ieHHbIX alilapaToB He fB/IseTCS TPaBUTALIOHHBIM?

1. BuHTOBOM CemnapaTop.

2. TsbkenocpeAHbI KOHYCHBIM ceraparop.

3. DJ/IeKTpOoCTaTUUeCcKUi cerapaTop.

4. [THeBMaTUUeCKUM Ceraparop.

13. OT/IMUUTETLHOW 0CO0EHHOCTHIO CeNnapaToPoB //Isi 000raleHusi (J1IaDOMarHUT-
HBIX PYA AB/ISIETCA:

1. Hanvuurie BaHHBI.

2. Hannuue 6apabaHa U3 HEMarHUTHOT'O MaTepHaJia.

3. Hanvume MarHUTHOW CUCTEMbI U3 TTIOCTOSIHHBIX MarHUTOB.

4. Hanuuuie paboueti 30HbI MaJioi AJTMHHBI U BBICOTHI C BBICOKOM HAIpsKeHHOCTHIO T10-
JIS.

14. Heo0x0uMBIM YyC/IOBHEM pa3/je/ieHusi MUHEPA/IOB TPH 3JIeKTPHUECKOH cema-
paLuy AB/ISIeTCA:
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1. IlpumMeHeHue peareHTOoB.

2. Co3pmanue cpefibl pasfie/ieHUsi MPOMeXYTOUHOW TJIOTHOCTA MeXKAY TIJIOTHOCTSIMU
paszensieMbIX MUHepasioB.

3. Co3zaHue HeoJHOPOAHOI0 MAarHUTHOT'O I10JIS.

4. 3apsiika 4yaCTHI] TEM WJIH UHBIM CITI0COOOM.

15. Iles1b10 000raTHTE/ILHBIX MPOLECCOB SIB/IACTCS:

1. BriiesieHre MeTa/lJIOB U3 XUMUYECKUX COeJUHEHUN U OT/e/ieHre HeMeTa/l/TnueCKUuxX
KOMITIOHEHTOB.

2. OuuCcTKa MeTaJlJ/IOB OT HeXKeJlaTe/TbHbIX TPUMeCeH.

3. Otjenenue NoJjie3HbIX MUHEPA/IOB OT BMeILlato1|el MOpPO/bl M BPeIHbIX MPUMeCel U
pas/iesieHre KOMIIOHEHTOB Ha Psifi TIPO/IyKTOB, TIPUTO/IHBIX A1 JaibHelllel mepepaboTKy.

4. VI3ByeueHne OT/e/bHBIX COCTaBJSIOIIUX TBEPAOro IOJe3HOr0 MCKOIaeMOro C I0-
MOLLBIO PACTBOPUTEJIS.

KoumponabHaa paboma Nel

HarmucaTh Ha3BaHMe MPOYKTOB 00OTall[eHusl U aTh UM OTIpeie/IeHusl.

Hanmcath OCHOBHBIE TIOKa3aTeM TPOAYKTOB obOoraijeHus. [laTh ompezeseHus U
HamnuvcaTb (POPMYJIbI [J11 UX OTpe/ie/ieHus].

KonmponbHasa paboma Ne2

ITo mpezcTaBIeHHBIM [JaHHBIM TMOCTPOUTH CHUTOBYHO XapakKTepUCTHKY. I1o rpaduky
OTIpe/ie/TUTh: MaKCHUMaJ/IbHBIM pa3Mep MaTepuasia B TpoOe, cpegHHii pa3Mep, IpeobsajaHue
YaCTHL], YaCTHBIM BBIXOJ K/1aCCOB.

KonumpoabHas paboma Ne3
IMpuBecT 3CKM3 00OpyZOBaHWS Ha BLIOOD /I TPOXOUeHWs, [ApPOOJIeHUs WU
n3MesbueHus. HamucaTh MpuHLMIT paboThl 000pyj0BaHuSs, JOCTOMHCTBA U HEIOCTATKU.

KoumpoabHasa paboma Ne4

[TpuBecTH 3cKM3 00OpyZOBaHWS [Jisi TPABUTALJMOHHOTO W MarHUTHOTO oboraireHust
roJsie3HbIX HCKomMaeMbix. HarvcaTh MpUHIUIN paboTel 000pyZOBaHMs, AOCTOMHCTBA U
HeJJ0CTaTKU.

Hamvcatb W mnpencTaBUTh CXeMaTHYHO MeXaHU3M [JIeHMCTBUS  (PIOTALMOHHBIX
peareHTOB.

KoumposabHasa paboma Ne5
Knaccudukaius omneparuii  00e3Bo>kvBaHusl. VX Ha3HaueHWs, JOCTOMHCTBA U
HeJIOCTaTKH OTieparivii.

KoumposbHasa paboma Ne6
[TpuBeCTH MPUHLIUITHAIBHYIO CXeMy 000ralljeHuss MarHeTUTOBOW PY/Ibl.

ITpumepHbliii nepeueHb mem u 3a0aHull 0151 N0020MOBKU K IK3AMEHY:

1. Kakue cBoOliCTBa MUHEPAJIOB UCTIOb3YIOTCS TIPY Pa3/IMYHbIX MeToZAax oboralreHus?

2. Korza Heo6x01uMo TIpPUMEHSITh MeXaHUYeCcKoe oborarieHue?

3. VI3 Kakux orepariii COCTOSIT MPOLiecChl oborareHus?

4. Kakue mporiecchbl mepepaboTKy MUHEPAIBHOTO ChIPbsi HA3bIBAKOTCS MOATOTOBUTETb-
HbIMU?

5. Kakue miporjeccel iepepabOTKA MUHEPATbHOTO ChIPhSi HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue mporiecchl TiepepabOTKM MUHEpaTbHOTO ChIPbsi HA3bIBAIOTCS BCIIOMOTATe Thb-
HbIMU?
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7. Kakvie MpoAyKThI MO/Ty4yaroT B pe3y/bTaTe oboraijeHus?

8. Uem ompeziesnsieTcsi Ipefie/ibHO BO3MOXKHAasi MaccoBasi J0/s1 L|eHHOIO KOMIIOHEeHTa B
KOHL[eHTpare?

9. IpuBeanTe KaueCTBEHHYIO CXeMy 00OralljeHus ¥ CXeMy ILIelld arraparToB.

10. Uem ompegesnsieTcss KPyIHOCTb, [0 KOTOpOW TIO/Ie3HOe HCKOTaeMoe JpoOuTCs, W3-
MeJibYaeTcs repe oboraijeHreM?

11. Tlouemy mpuMeHsieTCsl cTaguanbHOe ApobsieHre? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LIUKJIOM Zipo0ieHust?

12. Kakue armapatbl UCTIOIb3YIOTCS 17151 IPOOJIeHNsT U U3MeJTbUeHHs PyIbI?

13. B uem cocTOUT Ha3HaUeHUe orepaliii TPOXoueHUs], KnacCudrKalumu?

14. Kakue anmnaparbl UCMOIb3YTCS [1/151 Ollepaliiii FPOX0YeHUs U KlaccupuKauuu?

15. Kakue 3aKOHOMEPHOCTH Jie)KaT B OCHOBe I'PaBUTALIMOHHOIO TTpoliecca oOoraiieHus?
Knaccudukarysi rpaBUTaliMOHHBIX MTPOL[ECCOB.

16. UTo Ha3bIBaeTcs nporeccoM otcagaku? OTcazjouHble MalllvHBbIL.

17. Kakue cy/bl eMCTBYIOT Ha MUHepasbHble YaCTULbl Ha TTOBEPXHOCTH KOHLIeHTpaLu-
OHHOIO CTO/1a?

18. Kakue mosie3Hbie UCKOMaeMble 000ralarTcs Ha KOHIIEHTPAllMOHHBIX cTomax? 06o-
raijeHye Ha BUHTOBBIX CellapaTopax v KOHLIeHTPaLMOHHbIX CTO/aX.

19. Uto Takoe TspKenas cpefja M Kakue TUIIbI TsDKe/IbIX CpeJi BCTPevyaroTCsl B IIpaKTUKe
oborarreHus?

20. B uem 3akir04aeTcs CyLJHOCTb [IpOL[ecca pasfie/leHus B TsDKeJIbIX cpefiax?

21. Kakue CyLeCTBYIOT OCHOBHbIE THIIbI allllapaToB [i/Isl pa3fe/ieHns B TSHKeJIbIX CyC-
neH3usx? ONUILKTe TPUHLUT WX PaboThI.

22. Knaccudukaiys (ioTaliOHHBIX TIpolieccoB. B ueM 3ak/touaeTcsi mpotiecc (JioTa-
uumn?

23. UTo Ha3bIBaeTCs KpaeBbIM YIJIOM CMauvBaHUsA?

24. KakoBO Ha3HaueHue (JIOTAlMOHHBIX peareHTOB, UX K/lacCupuKalys?

25. B ueM mipeumyIiiecTBO (hyI0TAIMOHHOTO MeTo/ia 00oTall|eHNs Tiepe] OCTaTbHBIMH?

26. Uro Ha3bIBaeTcs npsimoii U 06paTHO# (sioTarueii? Kakue orneparuu ¢sotaijum Ha-
3bIBAIOTCSI OCHOBHBIMU, [T€PEUYNCTHBIMUA, KOHTPOJIbHBIMU?

27. Kak BbIIeNSIOTCS 1[eHHble KOMIIOHEHTbI TIpM CeeKTUBHOW M KOJUIEKTUBHO-
ceNleKTHBHOM cxemax (ioTaiuu?

28. Knaccudukaius (aoTaljMoHHBIX MallldH. BcroMoraTesnbHoe ¢uioTaiioHHOe 000-
pyZlOBaHue.

29. MarsuuTHoe 1oJjie ¥ ero cBoicTBa. MarHutHasi BOCIPUMMYHUBOCTb.

30. Kak pa3muuaroT MUHepasbl 10 MarHUTHBIM CBoicTBamM? Kakoit cumibl TpeOyroTcs
MarHUTHBIE TI0JIST [/l X 0OoTareHus’?

31. OTKpBIThIe ¥ 3aMKHYThbIe MarHUTHbIEe CUCTeMbl. MarHUTHBIe T10J1s CerapaTopoB.

32. Kakue CylLeCTBYIOT TUIIbI MarHUTHBIX CerapaTopoB?

33. MarHuTHbIe ceTiapaTopbl /i/isi 000TaIlleHrs] CUJIbHOMarHUTHBIX DY/,

34. MarHuTHbIe CerapaTopsbl it o0oralieHust ¢1aboOMarHUTHBIX Py/I.

35. Ha3oBuTe MeTo/ibl U anrapaThl 00e3BOKHBaHUS TIPOAYKTOB 0boTalleHusl.

Llenbto mabopaTopHbIX paboT Mo JAaHHOM JUCLIUIITMHE SIBJISIETCS TIPaKTUUeCKoe O3Ha-
KOMJ/IeHHWe CTY/IeHTOB C pa3/IMUHLIMU TIpoLiecCaMi U MeTO/laMi 00orallieHuUsl 1oJie3HbIX UC-
KOTaeMbIX, a TaK)Ke Mo/IyueHre HaBbIKOB T10 BbITIOJIHEHUIO PA3/IMUHBIX OMBLITOB. B yacTHOCTH,
CTY/IeHT [IOJDKeH yMeTh MPaBUIbHO 000CHOBaTh TIPUMeEHEeHUe TpoLjecca W MeToja obora-
IIIeHus1 1J1s1 3a/IaHHOTO THUTIA PYAbI, PACCUMTATh OCHOBHBIE TIOKa3aTen oboralieHus v rpe/-
CTaBUTb WHAVMBUJYATbHBIM OTueT. Bce moyyeHHbIe 3KCIIEPUMEHTa/bHbIE JJaHHbIE HE0OXO-
JIMMO TIPOAaHaTM3UPOBATh, IPOBEPUTD BBIITOJIHEHA JTU OCHOBHAS 11e/1b paboThI, ChOPMYIHPO-
BaTh BBIBO/[bI. E.C/M TO/TyueHbl HU3KHeE TeXHOIOTHYeCKUe TIoKa3aTeu oboralieHusi, yKa3aTh
BO3MOXXHbIe TIPUUYUHBI U TIYTH TIOBBIIIIEHUS TTOKa3aTesiei.
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[Tpu BeITOSTHEHWH pabOT CTPOro CoOJMO/aTh TIpaBUIA TeXHUKH 0e30MacHOCTH U WH-
CTPYKLMH 110 paboTe C armaparypo.

[Tepeuenb 1abopaTOPHBIX PaboOT:

1. N3yuenue paboThI 11[eKOBOH IPOOMIKM ¥ MPOU3BO/CTBO CUTOBOTO aHaIM3a
2. V3yueHue pabOThI TMPAI[MOHHOTO TPOXOTa W ompejeneHre 3(PHeKTHBHOCTU TPOXO-
YeHUst
3. N3yuenue mnipoliecca u3Menb4eHUs1 py/, B II1apOBOM MeJIbHULE
4. O6orarrieHue >Ke/ie3HbIX Py/, HA MarHUTHOM CerlapaTope
5. OborareHue MoJiMMeTa/NIndeCcKUx py/] Mo cXeMe TIPSIMOU CelIeKTUBHOM (hioTarium
6. OborartieHue 1MoJie3HbIX KCKOTIaeMbIX Ha KOHI[eHTPALIMOHHOM CTOJIe.

[Tpu BBITIO/THEHUU KOHTPOJIBHOM PabOThI CTYAEHTHI JO/DKHBI HAYUUTHCS PAaCCUMTHIBATh
KOJIMYeCTBeHHbI MUHEepajorMueckuii CoCTaB pyJ, W KOHL|EHTPATOB, OMpeAe/sTh Mpefe/bHO
BO3MOJKHYI0 MacCOBYIO /IOJIF0 KOMIIOHEHTa B TIPOAYKTaX oOoraijeHus ¥ MacCOBYIO OJTHO
KOMITOHEHTa B 00'be/IMHEHHOM TIPO/JYKTe, T.e. IPUOOPEeCTH HaBBIKK MCIO/Ib30BaHUSI TEXHOJIO-
TMUeCcKuX ToKa3aTesel /il COCTaB/eHust OaaHca TIPO/IyKTOB 0borarieHus!.

J171s1 OTIeHKH TPOL[eCCOB 000TallieH s IT0JIe3HBIX UCKOTIaeMbIX HeOOXOZMMO yYCBOUTH OC-
HOBHbIe TEXHOJIOTUYECKHe TOKa3aTe/u: BBIXOJ MPOJAYKTa, MaccoBasi [|0Jii KOMIIOHEHTa, W3-
BJleyeHHe KOMITOHEHTa, CTeTleHb KOHL[eHTPAL[UH, CTeTleHb COKpallieHus:, 3pPeKTHBHOCTh 000-
rauleHusi. CTy[jeHTbl JO/DKHBI yMeTb I0J/1b30BaThCsl (opMysiaMu [ijisi OmpejiefieHHsl BbIXO/a
KOHILIEHTpATa 10 JJaHHbIM XUMHUEeCKOT0 aHa/Ti3a MPO/IyKTOB 1epepaboTKH, ypaBHeHUsIMU Oa-
JIaHCa ¥ ypaBHEHWEM, CBSI3bIBAIOIIMM MEXKy C000M OTHOCHTE/IbHBIE TIOKa3aTen. Kpome 3To-
ro, CTYJeHTbl JIO/DKHbI HAyUWUThCSl PACCUMTHIBATH OCHOBHBIE TEeXHOJOTMUecKhe ToKa3aTenu
pasfiesieHusi MO CerapaljMOHHBIM XapaKTepucTUKaM. VIHTeprpeTupoBaTh (PpakLUOHHBIE, Ce-
rapaloHHbIe XapaKTepUCTHUKU U B-GyHKLMIO py/bl. Pa3ninyartk cernapalvioHHbIe XapaKTepu-
CTUKH anrapaToB rPaBUTALIMOHHOTO, MAarHUTHOTO, ()JIOTALJMOHHOTO U 37IEKTPUUECKOT0 MeTO-
Ji0B oboraiieHusi. PaccunThiBaTh MoKa3artesiy BO/JHO-I11JJaMOBOW CXeMbl M YMETb COCTaB/ISATh
GanaHC BO/BI B OTIe€paLyy.

B mipotiecce BbINO/THEHMsI KOHTPOIbHOM PabOThI CTYIEHThI [J0/DKHBI TaK)Ke HayUUThCs
CTPOUTB U T10JIb30BaThCSl XapaKTepUCTUKaMU KPYTTHOCTH MPOJYKTOB, OripeesisiTh 3¢ deKTrB-
HOCTb IPOXOYEHUS U PACCUMTHIBATH KOJIMUECTBO MPOYKTOB B OrMepaliviy rPOX0YeHus T10 rpa-
HYJIOMeTPUYeCKUM XapaKTepPUCTHKaM; OIpe/e/sTh BeJIWUYMHY LUPKYJIUPYIOLed Harpy3Ku
JJ1s1 OHOCTaAUaIbHOM CXeMbl U3Me/IbueHusl; OTpe/iesiiTb CKOPOCTH TaJieHus YaCTHL] pa3/iny-
HBIX MHUHEpasioB 33/laHHON KPYITHOCTH B pa3HbIX Cpejax.

i BBITIOJTHEHUST KOHTPOJIbHOM PabOThI CTYZAEHT TPUHUMAET WCXOJHbIe [JaHHbIE IS
Kak/IOT0 3a/]JaHUsI B COOTBETCTBYIOLMX TabMllax v pucyHKax. Homep BapuaHTa COOTBETCT-
ByeT IOC/eJHUM LidpaM B 3a4eTHOW KHIDKKe (ZJ1s1 CTY/IeHTOB 3a0UHOU (hOpMBI).

BrbinonHeHHasi KOHTPOJibHasi paboTa rpeJcTaB/sieTcsl B BU/le TIOSICHUTeTbHOMN 3alCKH,
odopmsieHHOM ¢ cobsrojeHreM TpeboBaHM AeUCTBYIOIUX CTaHJAPTOB. B 3aruicke 0/HKHbI
TIPUBOJWTLCS YCIOBUS 3afilady, 00OCHOBaHWE TIPUHSTOTO pellleHUsi, HeoOXOAMMbIe BbIUMC/IE-
HUs1, rpadyKy, TaOMULBI ¥ CCHUTKUA Ha UCIO/Tb30BaHHbIe TUTePAaTypHbIe UCTOUHUKHU. Bee Tab-
JIULIBI U PUCYHKH [IOJDKHBI IMeTh Ha3BaHWe, KpUBbIe Ha rpadyKax JO/DKHbI HyMepOBaThCs C
pacirdpoBKOii B MOAPUCYHOUHOM HAANKUCH. PacueTsl JO/DKHBI TTPOM3BOAUTHCS C UCIIOJIB30-
BaHWeM CTaHJapTU3UPOBaHHbBIX eUHUL] PU3NUECKHUX BeJTMUMH.
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7. OHEHO‘IHBIQ cpeacTBa AJ1sl IPpOoBEeAEHUs HpOME)KYTO‘IHOﬁ aTTeCTalfumn

a) HJIBHI/IPYEMBIE pe3y/ibTaThbl Oﬁy‘IEHI/IH H OI1€HOYHbIE CPeACTBA J/IA MPOBeAeHUA HpOME)l(yTOqHOﬁ

CTpyKTYpHBIV
3/1eMeHT
KOMIIeTEHIIUU

[T1aHUpyeMble pe3y/IbTaThl
o0OyueHus

OLieHOUHBIE Cpe/CTBa

OIIK-9 B1afeHueM MeTOAaMH aHa/IM3a, 3HAHMEM 3aKOHOMEPHOCTel N0Be/leHUs U YIIPaB/IeHHs1 CBOMCTBAV
MacCHBa B Nporeccax J00bIuM U nepepadoTKH TBep/bIX M0/Ie3HbIX HCKOMAaeMbIX, @ TAK)Ke MPU CTPOUTE/Ib!

COOpY)XeHUM

3HaThb

MeTOZbl aHajiM3a, 3aKoHO-
MEpHOCH  TIOBEIEHUS |
yTpaB/eHUst CBOMCTBaMH
TOPHBIX TIOPOJ, U COCTOSIHU-
eM MacchBa B TIpoOL[eccax
Jo0bluM U mepepaboTKH
TBEepJBIX TOJe3HBIX HCKO-
TlaeMbIX.

ITepeueHb meopemuuecKux 60npocoe8 K 3K3amMeHy:

. Kakue cBolicTBa MUHEpasOB MCIOJIb3YHOTCS TPH PA3/IMUHBIX M
. Korza Heo6xoMMo TpyMeHsITh MeXxaHu4uecKoe oboraiieHue?

. VI3 Kak#X omepaiyii COCTOST MPOLeCChl 000TaIleHus ?

. Kakue mipotiecchl mepepabOTKH MUHEPATBLHOTO ChIPbsi Ha3bIBAK
. Kakue mipotiecchl mepepab0TKH MUHEPAIBLHOTO ChIPbsI Ha3bIBaK
. Kakue mpotiecchl mepepabOTKH MUHEPATBHOTO ChIPbsI Ha3bIBAK
. Kakue mpoiyKThl MO/Ty4aroT B pe3ysibTaTe 0boramieHus?

. Uem omnpeziesnsieTcst peZie/TbHO BO3MOXKHAst MacCOBast J10J1s LieH
. IIpuBeiiTe KAaUECTBEHHYIO CXeMY 00OTall[eHHsI U CXeMY TIEIH
10. Yem ormipepensieTcsi KPYITHOCTb, ZI0 KOTOPOU T0JIe3HOe UCKOTIa
oborarijeHreM?

OO UT A WN -

YmeTb

BBIOMpaTh METO/bI aHaJIM3a,
3aKOHOMEPHOCU TIOBe/IeHHUSI
W yIpaBleHWs CBOWCTBaMU
TOPHBIX TIOPOJ, U COCTOSIHH-
eM MacChBa B TIpOL[eCcCax
JoObluM U mepepaboTKH
TBEepJbIX TOJIe3HBIX HCKO-
TIaeMbIX.

ITpumepHble npaKkmuuecKue 3a0aHus 0/15 3K3aMeHa:
CocTaBuTh CXeMy JJisi 000TalleHust PY/bI

Bnagetsb

CTIIOCOOHOCTRIO ~ BBIOWPATh
MeTO/Ibl aHa/aM3a, 3aKOoHO-

Pewums 3adauy:
Ornpe/ie/TUTh MaCCOBYIO JIOJTIF0 Me/Id B KOHIIEHTPAaTe, COCTOSIIIIEM 1




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHI U

[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

MEPHOCH  TIOBEIEHUS U
yTpaB/IeHuUs CBOWCTBaMH
TOPHBIX TIOPOJ, U COCTOSIHU-
eM MacCMBa B TMpoLjeccax
nobelud U TIepepaboTKH
TBEP/BIX TIOJIe3HBIX MCKO-
TIaeMbIX.

Tabsuie (110 3a7jaHHI0)

ITIK-4 roToBHOCTBIO0 OCyIIIeCTBJ/IATH TeXHUUYECKOEe PYKOBOACTBO rOPHBIMHA U B3PDbIBHBIMHA pa60TaMn IIPpH 3K
TBEePADbIX MM0J/IE3HBIX HCKOIIdEMbIX, CTPOUTE/IbCTBE U 3KCIUIydTdLlUHA NTO3€MHbBIX 06’BEKTOB, HernocpeacTrBeH
H3BOACTBEHHbBIX 00HeKTOB

3HaTh

OCHOBHBIE TIOHSITUSI METO-
JIOB, CITOCOOOB M Cpe/CTB
TOJTyUeHUs ChbIpbs W KOH-
L[EHTPATOB MpH TTepepaboTKH
TI0JIE3HBIX MCKOTIAeMBIX

ITepeuesb meopemuueckux 60nNpoco8 K 3K3aMeHy:
1. CyuiHocTb, ry1aBHbIe 0COOEHHOCTH U KTaCCU(PUKAIUS O

2. OcHoBHBbIe (aKTOPBI, BIUSIONIME Ha BLIOOp MeToza 0060

Ymethb

BBIOMpATh TEXHOJIOTUIO TIPO-
u3BozcTBa pabor mo obora-
IIIEHUI0 TIOJIe3HBIX HCKOTIae-
MBIX, TPUMEHSITh CII0COOBI U
cpefcTBa sl TIOJTyYeHHst
KOH/IUL[UOHHBIX KOHL|eHTpa-
TOB

IIpumepHble npakmuuecKue 3a0aHus 0/151 IK3AMeHa:
CocTaBUTh CxXeMy [Jis1 000TaleHust Py/bI

Bnagetsb

CTIIOCOOHOCTBIO BBIOMPATh M
PaCCUUTHLIBATh OCHOBHBIE
TeXHOJIOTUYeCKHe TlapaMeT-
pbl 3¢(PEeKTUBHOTO U 3KOJIO-
rMueckd 0e30racHOro Tpo-
13BOZICTBa paboT 110 repepa-

Pewumbs 3a0auy:

OnpezpenuTb TEXHOJOTHUECKHE ITOKa3aTe/ i 00oraljeHust MeIHOM
- BBIXO/] MeTHOT'O KOHIIEHTpATa,

- BbIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUEHHE MeId B Me/IHbIM KOHLIeHTpaT,




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHI U

[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

00TKe 1 00OOraIeHuI0 MUHe-
PabHOTO ChIpbsi Ha OCHOBE
3HaHUW TIPUHIUIIOB (PJiOTa-
I[MOHHOTO TMPOEKTHPOBaHUS
TeXHOJIOTHUeCKUX CXeM 000-
raTUTEILHOTO TIPOU3BO/ICTBA
¥ BbIOOpAa OCHOBHOTO U
BCIIOMOTaTe/IbHOr0 000raTH-
TeJIbHOr0 000pY/[0BaHUs

- U3BJIeYeHre Me/Id B XBOCTHI /IS YCJIOBUH, yKa3aHHBIX B Ta0JI.
Pe3ynbTaThl pacueTa TeXHOJOTMUECKUX TTOKa3aTesieill 0pOPMUTH F
OnpefiennuTh MapKy Me/JHOTO KOHIL|eHTpaTa 13 TaoJI.

ITK-5 roToBHOCTBI0 IEMOHCTPHUPOBATh HABBIKH Pa3pad0oTKH MJIAHOB MEPONPHUATHI M0 CHH)KEHHIO TEXHOT!
OKPY)KaIOIyI0 CpeAy NMPH 3KCIUTyaTalMOHHOM pa3BejKe, 100bI1ue U nepepadoTKe TBep/bIX MO/Ie3HbIX HCKQ
CTBe M 3KCITyaTalum

3HaTh

Hay4yHble METOZbI U MEpO-
TIPUSITHS TI0 CHYYKEHUIO TeX-
HOTeHHOM Harpy3Ky Ha OK-
PY’KaroIIyt0 Cpe/ly TpU 3KC-
TUTyaTallMOHHOW Pa3BeJiKe,
no0bIue U iepepaboTke
TBEP/bIX M0JIE3HBIX UCKO-
TIaeMbIX

ITepeueHb meopemuuecKux 80NPoco8 K IK3ameHy:
1. CyurHocTb, r/1aBHBIe 0COOEHHOCTU U KacCU(HUKarys 060

Ymethb

TIPUMEHSITh HayuHbIe METO-
JIbl 1 MEPOTIPUSATHS 110 CHU-
YKEeHMIO TeXHOTeHHOH Ha-
IPY3KH Ha OKPY’KaOII[YIO
cpealy TIpy 3KCILTyaTaljoH-
HOM pa3BejiKe, IOObIUE U TTe-
pepaboTKe TBepAbIX T0e3-
HbBIX UCKOTIAeMbIX

IIpumepHble npaKkmuuecKue 3a0aHus 0/15 3K3aMeHa:
CocTaBUTh CXeMy [/is1 000TalleHust Py/IbI




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHI U

[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

Bnagetb

HaBbIKaMU TIPUMEHEeHUs Ha-
YUHBIX METO/IOB U MEPO-
TIPUSITHI TI0 CHIDKEHHIO TeX-
HOTeHHOM Harpy3Ky Ha OK-
PY>KaroIIyt0 Cpefly TpU 3KC-
TUTyaTallMOHHOW Pa3BeJiKe,
nobbIue U iepepaboTke
TBEP/bIX M0JIE3HBIX UCKO-
TIaeMbIX

Pewumb 3a0auy:
OnpepenuTb MaCCOBYIO JIOJTIFO MeJU B KOHL[EHTPATe, COCTOSIIIEM 1
Tabsuie (TI0 3a/1aHUTO)

IIK-12 roToBHOCTBI0 OIN€PpAaTUBHO YCTPAHATDH HAPYII€HUA IIPOU3BOJCTBEHHLIX ITPOLj€CCOB, B€CTU NE€EPBUYH
dHA/TU3UPOBATH OIl€epAaTHUBHBIEC U TEKYII[UE MMO0KAd3dTe/Id IPOU3BOACTBA, 000CHOBBIBATh npeaji0xKeHHus 1mo C(

IMpOM3BOCTBA

3HaTh

OCHOBHbIE TEHJEHLIUM pa3-
BUTHSI  TPOU3BOJCTBEHHBIX
TIPOLIECCOB, TroKa3areyiu
TIPOM3BO/ICTBA

ITepeuenb meopemuueckux 60nNpoco6 K IK3AMEHy:
1. Kakue niporjecchbl mepepaboTKH MHUHEPATbHOT'O ChIPhS Ha:
2. Kakwue ripoiiecchl repepaboTK1 MUHEPaJbHOTO ChIphsl Ha:
3. Kakwe rpoiieccel repepab0TKi MUHEPA/IbHOTO ChIPhs Ha!

YmeTb

TIPUMEHSATh W3yUYeHHbIe TeH-
JIeHLIUY Pa3BUTHS TIPOU3BO/I-
CTBEHHBIX IPOIIECCOB, TMOKa-
3aTeld  TIPOM3BO/ICTBA B
ripoeccroHaNbHOM nesi-
TEeJTbHOCTH

ITpumephble npakmuyecKue 3a0aHusl 0/15 3K3ameHa:
CocTaBuUThL cxeMy Jjis 0OoraileHus: pyAbl

Bnanets

TeH/IeHIUSIMU Pa3BUTHS
TIPOM3BO/ICTBEHHBIX TIPOLIeC-
COB, TIOKa3aTe/u IPOW3BOJ-
cTBa B mTpodeccroHanmbHOU
JIeSITeTbHOCTH

Pewums 3adauy:
Ornpe/ieTUTh MacCOBYIO JIOJTIO [UHKA B KOHL|EHTPATe, COCTO
3aHHBIX B Tab/mie (10 3a/1aHKI0)




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHI U

[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

ITK-19 roToBHOCTHIO K pa3padoTKe NMPOeKTHHIX MHHOBALIMOHHBIX PelIeHHH M0 KCIUTyaTaliOHHOMH pa3Be;
MOJ/Ie3HBIX HCKOMAEMbIX, CTPOUTE/IBCTBY M KCIUTyaTallMHU MO/;3eMHbBIX 00HeKTOB

3HaThb OCHOBHbIE T€H/IEHLIUU pa3-
BUTHSI IHHOBALIMOHHBIX pe-
IIIeHWH 110 riepepaboTke
TBEP/bIX M0JI€3HBIX UCKO-
TIaeMbIX

IlepeueHb meopemuueckux 80NpoOCo8 K 3IK3aMeHy:
1. Kakuvie mpoAyKThI MIOy4YaloT B pe3y/bTaTe oboraijeHus?
2. Yewm oripefesisieTcs npeebHO BO3MOXKHAs MacCoBast 107
Te?

YmeTb TIPUMEHSITh U3yUYeHHbIe TeH-
JIeHI[UU pa3BUTHUS UHHOBa-
LIMOHHBIX pellleHuH 1o repe-
paboTKe TBep/bIX MOe3HBIX
VICKOTTaeMbIX

ITpumepHble npakmuyecKue 3a0aHus 0/11 IK3aMeHa:
CocTaBuTh CXeMy /i7ist 0OOralieHus! py/bl

Bnagets TeH/IeHI[USIMUA Pa3BUTHsL UH-
HOBALIMOHHBIX PeIIeHuH 1Mo
repepabOTKe TBEP/BIX T10-
JIe3HBIX KCKOTIAeMbIX

Pewums 3adauy:

PaccunTath TEXHOJIOTMUECKHE TT0Ka3aTe/u oboraitieHus GioTaiy
BUTH B Tabsuile. VicxoHbIe maHHBIe: MaccoBasi fo/si Cu B pyjie —
crax — 0,1 %.

IICK-6-4 cioco0HOCTBIO pa3padaThiBaTh U peajiM30BhIBaTh NMPOEKTHI MPOM3BO/CTBA NPH NepepadoTKe My
Ha OCHOBE COBPEMEHHOM MeT0/10/IOTMH MPOeKTUPOBAHUsI, PaCCYUTHIBATH MPOU3BOAUTE/THHOCTD U OTIPE/ie),

oboraruTenbHBIX (hadpPUK

3HaThb BCe 3Tarnbl [IPOU3BO/CTBA
TIpY iepepaboTKe MUHe-
paIbHOTO U TeXHOTeHHOI'0
CbIPbs HA OCHOBE COBPEMeH-
HOM METO/I0/IOTMU TIPOEKTH-
pOBaHUs

ITepeueHb meopemuueckux 60nNpoco8 K IK3aAMeHy:
1. Kakue cBoiicTBa MUHEPAJIOB UCIIO/Ib3YIOTCS [PU pa3/inyk
2. Korzma Heo6X01uMo NTPUMEHSITh MeXaHW4YecKoe oboraiiiel
3. VI3 Kakux orepauyii COCTOSIT MpoLiecchl oborarjeHus ?
4. Kakue mipotiecchl 1epepaboTKi MUHEPaJbHOTO ChIPbs Ha:
5. Kakue riporjecchl nepepaboTki MUHEPaIbHOTO ChIPbs Ha:
6. Kakue mpotiecchl mepepabOTKH MUHEPATBHOTO ChIPbS Ha’




CTpyKTypHBIU

[TnaHupyemble pe3y/bTaThl

3/1eMeHT OrieHOUHBIe Cpe/iCTBa
o0yueHust
KOMIIeTeHI U
YmeTb aHaJTM3UPOBATh BCe 3Tarlbl
TIPOM3BO/ICTBA IPU Iepepa-
P A b pep ITpumephble npakmuyeckue 3a0aHus 0/15 3K3ameHa:
00TKe MUHEPATbHOTO U TeX-
CocTaBUTh CXeMy Jijist 00oralieHust py/bl
HOT'eHHOT'O ChIPbsi HA OCHOBE
COBpPeMeHHOW MeTOZ0JIOTUU
TIPOEKTUPOBAHUS
BnazeTsb TIIpOLIeCCaMy NTPOU3BOACTBA | Pewuums 3adauy:
TIpY iepepaboTKe MUHe- OnpezpenuTb TEXHOJOTHUECKHE ITOKa3aTe/d 00oraleHus JKee3H
PaIbHOTO ¥ TEXHOT€HHOTO - BbIXO/] KOHILIEHTpATa,
CbIPbSl HA OCHOBE COBPEMEH- | - BLIXO/] XBOCTOB,
HOU MeTO/0/IOTUH MPOEeKTU- | - MacCy XBOCTOB,
pOBaHUs - W3BJ/leUeHue Kesie3a B KOHL|eHTpaT,
- U3BJIeYeHue Kesie3a B XBOCTBI [I/Isl YCIOBHM, YKa3aHHbBIX B TabI
Pe3ysibTaThl pacueTa TeXHOJOTMUECKUX TT0Ka3aTesield 0pOPMUTH F
IICK-6-5 roToBHOCTHI0 IPUMEHSTH COBPpeMeHHbIe HH(POpMaLOHHbIe TEXHO/IOTUH, aBTOMAaTH3UPOBAHHBI

THUTE/IbHBIX TPOU3BOACTB

3HaThb

TIPUHLIUIIBI U METOZbI CO3/1a-
HUSI COBpeMEeHHbIX UH(OP-
MAaI[MOHHBIX TeXHOJIOTU B
MpaKTUUeCKOM JesiTe/TlbHO-
cTi 000TaTUTETbHBIX TIPOU3-
BO/ICTB

ITepeueHb meopemuueckux 60NpoOCoO8 K 3K3aMeHy:
1. Kakue anmapatbl UCIOJB3YIOTCS /151 APOOIeHUs U h3Mer
2. B uem cOCTOMT Ha3HaueHUe OrepaLi rPOXOUeHUs], Kiac
3. Kakue anmaparbl UCIIOIb3YIOTCS Ji/1s1 ONlepaLiviii rpoxoyer
4. Kakve 3aKOHOMEpPHOCTU JiekaT B OCHOBe I'PaBUTALVO
(vKaLMs rpaBUTALIMOHHBIX POLIECCOB.
5. Knaccugukanys ¢aoTaljioHHbIX ITpoLjeccoB. B uem 3akr
6. B ueM 3aKk/r0uaeTCst MarHUTHBINA MeTOo/] 00oralljeHUs ?

Ymethb

TIPUMEHSITh TIPUHLIUIIBI U Me-
TO/IbI CO3/JaHUST COBPEMEH-
HBIX WH(GOPMAI[MOHHBIX TeX-

IIpumepHble npakmuuecKue 3a0aHus 0/151 IK3AMeHa:
CocTaBUTh CxeMy [/is1 000TaleHust PybI




CTpyKTypHBIU

[TnaHupyemble pe3y/bTaThl

3/IeMeHT OtleHOYHBIE CPe/ICTBA
o0yueHust
KOMIIeTeHI U
HOJIOTMH B TIpaKTUUeCKOU
JeaTe/TbHOCTH 000TraTUTe h-
HBIX ITPOW3BOJICTB
Bnagetsb TIPUHIL[UTIAMUA U METO/IaMH BbinoaHumsb 3adaHue:

CO3/1aHUsI COBPEMEHHBIX WH-

(hopMaI[OHHBIX TeXHOJIOTHH
B MPAKTUYeCKOM JiesiTe/IbHO-

CTh 000raTUTEIbHBIX TIPOM3-
BO/ICTB

OnpezieMTh TEXHOJIOTHUECKHE ITOKa3aTe/d 000ralleHst Me/IHOM
- BBIXO/l Me/THOTO KOHILIEHTpara,

- BBIXO/l XBOCTOB,

- Maccy XBOCTOB,

- U3BJ/leUeHHe MeIu B Me/IHbIl KOHLIEHTpar,

- U3BJIeUEHHE MeIU B XBOCTBI /ISl YCJIOBMM, YKa3aHHBIX B Ta0JI.

Pe3ynbTaThl pacueTa TeXHOJOTMUECKUX TTOKa3aTesiell 0(pOPMUTH F
OnpefieuTh MapKy Me/JHOrO KOHL|eHTpaTa 13 TaoJl.




0) ITops0K NpoBe/jeHUsI MPOME)XYTOYHOM aTTeCTaluH, I0Ka3aTe/In H KPUTePUHU
OLleHUBaHUsA:

[TpoMexxyTouHasi aTTecTal[ys 1o JuciuruiiHe «OO6oraiieHuye ToJie3HbIX UCKOTIaeMbIX»
BKJIFOUAeT TeOpeTHUeCKHe BOIMTPOCHI, TO3BOJISIIOIIHE OLIEHUTh YPOBEHb YCBOEHUS 00yJarolu-
MUCS 3HAHUH, U TIpaKTHUYeCcKue 3a/laHusl, BEISBISIONINE CTerleHb CPOPMUPOBAHHOCTH YMeHHUM
Y BJafieHUH, MPOBOAUTCS B (hopMe 3K3aMeHa.

OK3aMeH M0 JaHHOM AWCLUIIIMHE MPOBOJUTCS B YCTHOU (hopMe 10 3K3aMeHal[MOHHbIM
OuneTam, Ka>KIbIi U3 KOTOPBIX BK/IIOUaeT 3 TeOPeTHYeCKUX BOTIPOCA U OZHO MPaKTHUeCKoe
3a/jaHue.

OK3aMeH MPOBOAUTCS TI0 OU/ieTaM, 0XBaThIBAIOLIUM BeCh MPOM/IeHHbIN MaTepual. 1o
OKOHYaHWM OTBeTa 9K3aMeHaTOp MOJKeT 33/laThb CTYAEeHTY JOMNOJHUTe/TbHbIE U YTOUHSIOIINe
BOTIPOCHL. [10/10’)KUTE/TBHBIM TaK)Ke OYJIeT cTpemiieHre CTYeHTa U3/I0KUTh Pa3/IMuHbIe TOUKU
3peHUst Ha pacCMaTpHBaeMYyto TIpo0/ieMy, BEIPa3uTh CBOe OTHOIIIeHHe K Held, TPUMEeHHUTD Teo-
peThyecKre 3HaHUs 110 COBPeMeHHBIM MpobsieMaM 000raleHust MoIe3HbIX UCKOTIaeMBbIX.

IToka3arenu U KpUTepUH OLleHUBAHUA SK3aMeHa:

— Ha OIIeHKY «OT/INYHO» (5 6anioB) — 00yUaroIuiicst MoKa3biBaeT BBICOKUH YPOBEHb
c(hOpMHPOBAaHHOCTU KOMITeTEHL[1H, T.e. CTYZeHT, IIpe/[CTaB/sieT BCeCTOPOHHee, CUCTeMaTrnye-
CKoe ¥ TJTyDOKOe 3HaHWe yueOHO-TIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOHO BBITIOHSITh
3a/jaHusi, TpelyCMOTPeHHbIe MPOrpaMMOl, YCBOUBILWN OCHOBHYHO W 3HAKOMBIM C J[IOTMOJIHU-
TeNbHOW JIUTepaTypoM, peKOMeH/0BaHHOW mporpammoi. Kak mpaBuio, onjeHkKa "OTJMYHO"
BBICTABJISIeTCS CTY[€HTaM, yCBOMBILIKM B3aUMOCBS13b OCHOBHBIX IMOHSITUI AUCLIMIIIMHBI B UX
3HaueHuH /ij1s1 TprobpeTaeMoii poeccru, MPOSIBUBIIMM TBOPUYeCKHEe CITOCOOHOCTU B TIOHU-
MaHWU, U3I0KeHUH U UCTIONIh30BaHMWHU YueOHO-TIPOrpaMMHOI0 MaTepHara.;

— Ha OLEHKY «Xoporio» (4 6amna) — oOydJaromuiics TOKa3blBaeT CPeJHUA YPOBEHb
c(hOpMHPOBAHHOCTH KOMITETEHLIUM, T.e. CTY/IEHT IIpe/CTaB/IsSeT TOJIHOe 3HaHWe YyueOHO-
MIPOrpaMMHOT0 MaTepHaJia, yCIelIHO BbITIOHSIOMIMI MpelyCMOTPeHHbIe B ITporpamme 3ajja-
HUs, YCBOMBIIMM OCHOBHYIO JINTE€PATypy, PEKOMeH/0BaHHYI0 B mporpamme. Kak mpaBuso,
OLleHKa "X0poII0" BbICTAB/ISIeTCs CTy/IeHTaM, TI0Ka3aBLIMM CHCTeMaTHUeCKUi XapakTep 3Ha-
HUH 10 JUCHUIUTMHE U CIIOCOOHBIM K MX CaMOCTOSITe/TbHOMY TIOTIOJTHEHUIO ¥ 0OHOBJIEHHIO B
X07le JanbHeHIer yueOHoi paboThl U TPoheCcCUOHATBLHOM /1eATeIbHOCTH;

— Ha OLIEHKY «y/IOBJIETBOPUTETbHO» (3 Oasuia) — 0Oydaromuiics oKa3bIBaeT MOpPOro-
BBl ypoBeHb C(POPMUPOBAHHOCTH KOMITeTEHLIWH, T.e. CTY/IeHT, Npe/iCTaB/IsieT 3HaHUsI OCHOB-
HOT0 yueOHO-TIPOrpaMMHOT0 MaTepuraa B 00beMe, He0OX0AUMOM 151 AanbHelIel yueObl 1
rpeZCTosAIIel paboThI IO CITeL[MaTbHOCTH, CIIPABJISIOIINACS C BBITIOTHEHUEM 3a/JaHuH, Tipe-
JyCMOTPEeHHBIX TTPOrpaMMOi, 3HAKOMBII C OCHOBHOM JINT@PATypOl, peKOMeHJ0BaHHOM Tpo-
rpammoii. Kak mpaBu/io, orjeHKa '"y/IOBIe€TBOPUTENBHO" BBICTAB/ISIeTCSl CTYJeHTaM, J0MyC-
THBLIUM MOTPEIIHOCTH B OTBeTe Ha 9K3aMeHe U MPU BbINOJHeHHWH K3aMeHalMOHHbIX 3a/a-
HUA, HO 00/1a/lafoIUM HeoOXOAMMBIMU 3HAaHWSMH [JI1 UX YCTPaHEHWs TIOf, PYKOBO/CTBOM
Tiperno/aBaTe’isi;

— Ha OIIEHKY «HEY/OBJeTBOPUTENLHO» (2 0asia) — pe3y/nbTaT OOyueHUs He JOCTHr-
HYT, 00yYaroI[Uiics He MOXKeT TI0Ka3aTh 3HAHUsS Ha YPOBHE BOCIIPOM3BeZIeHHs U 00bsCHEHUS
vH(popMaLiY, He MOKeT M0Ka3aTh UHTeJ/IeKTya/lbHble HaBbIKW PellleHus TIPOCThIX 3a/ay, T.e.

y CTy/leHTa, 0OHApY)KUBAIOTCs TTPO0OEe/bl B 3HAHUSX OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTe-
puasa, JOCTUTHYThI IPUHLUITHA/IbHBIE OIIMOKY B BBINTOJTHEHUH TIPelyCMOTPEHHbBIX MPOorpam-
MOI1 3aJaHUM.

Ha OLIEHKY «Hey/I0BjeTBopUTenbHO» (1 6ami) — oOyuarommuiics He MOXKeT ToKa3aTh
3HAHUS Ha YPOBHe BOCIIPOW3BeJleHUs U 00bsCHeHUs WH(GOpMAaLUY, He MOXKeT T0Ka3aTb WH-
Tes/ileKTya/lbHble HaBbIKW pellleHus IPOCThIX 3a/au.



8 Yue0Ho-MeTOAMYECKOEe ¥ HH(POPMALIMOHHOE 00eceyeHne JUCIUILTHHBI

a) OcHoBHas /iUTepaTypa:
1. ABmoxuH, B.M. OcHOBbI 000rallieHus MoJIe3HbIX UCKOTIaeMbIX : YUeOHUK : B 2 TO-

Max / B.M. ABnoxuH. — 4-e u3[., crep. — Mockga : ["'opHasi KHura, [0. T.]. — Tom 2 : Tex-
HOJIOTUM 00O0TalleHHs TI0Ie3HBIX UCKomaeMbix — 2017. — 312 c. — ISBN 978-5-98672-465-
2. —Pexxum poctyna: https://e.lanbook.com/book/111337

2. Herops, E.1O., IllaBakyneBa, O.I1. OboraiijeHue 1oJie3HbIX UCKOTIaeMbIX [D/IeKTPOH-
HBIN pecypc] : yuebHoe mocobue / MI'TY. - MarauToropck : MI'TY, 2016. - 1 3/1eKTPOH. OIIT.
nuck (CD-ROM) — Pexxum foctyma: https:/magtu.informsystema.ru/Marc.html?locale=ru

3. OG6oraiieHre MOe3HbIX MCKOTMaeMbIX [D/IeKTPOHHBIN pecypc]: yuebHoe mocobue
/JTyknnaK.U., AxkymkunB.I1., MyknakosaA.H. - M.: HULI UTH®PA-M, 2016. - 224 c. .- Pe-
>)KUM foctyma: _http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ 3kpaHa. —ISBN
978-5-16-010748-6.

0) lono/THUTE/IbHAS IMTepaTypa:

1. CopokuH, M.M. ®noTaijioHHbIe MeTO/IbI 00oraiieHrss. XUMHUUYeCKHe OCHOBBI (J1o-
Taiuu : yuebHoe nocobuve / M.M. CopokuH. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexxum poctyna: https://e.lanbook.com/book/2073

2. Kapma3suH, B.B. MarHuTHble, 37IEKTPUUECKHE U CTelUaIbHble METO/bl 000Tall|eHHSI
T10JIe3HBIX UCKOTIaeMbIX : yueOHUK : B 2 Tomax / B.B. Kapmasun, B.W. Kapma3un. — 3-e u3f,,
cTep. — Mocksa : ['opHasi KHUTa, [6. r.]. — Tom 1 : MarHUTHbIe U 37IeKTPUUECKHe METO/bI
oborairieHHs T0/Ie3HBIX HCKomaemblx — 2017. — 672 c. — ISBN 978-5-98672-458-4. —
Pexxum poctyma: https://e.lanbook.com/book/111394

3. E.E. AnjgpeeB, O.H. TuxonoB [IpobGyieHre, HM3MejbUeHHe W TOATOTOBKA ChIPbS K
oborarenuto. — C-T16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBUTaLIMOHHbIE METOBI OOOTall[eHust: Y ueOHUK [I7Isi By30B. —
M.: U3g-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraiieHre W KOMITJIEKCHOe HCIIO/Ib30BaHHE TBep-
JBIX TI0/Ie3HbIX ucKornaeMbiX. T.1 Tporjeccel anmapaTel: YuebHuk. M.: MI'TY, 2004. — 471 c.

6. Abpamor A.A. IlepepaboTka, oborarieHre W KOMITJIEKCHOE HCIIO/b30BaHUE TBep-
JIbIX T10J1e3HBIX cKomaeMbix. T.IT TexHomorus oboraiieHus Moie3HbIX UCKOTaeMbIX: Yueo-
HUK. M.: MI'TY, 2004. — 471 c.

7. AbpamoB A.A. TexHosiorus repepaboTku u oboraiijeHus pyz: Yue0. moco6. B 2 kH.
— M.: UzpgarensctBo MI'T'Y, 2005.

8. Kapmasun B.B. MarHutHble, 3/IeKTPHUECKHE U CTelaIbHble MeTO/[bI 000TaIl|eHUsT
To/e3HbIX UCcKoMmaeMbIx (2T) / M.: MI'T'Y, 2005.

9. ITIunaer B.I1. OcHOBBI 00OOTaIlleHUs MTO/Ie3HBIX UCKOTAaeMbIX. YU. Tocobue /st By-
30B. — M.: Hezpa, 1986.- 296 c.

10. CripaBounHuK 110 oboraienuto pya. B 3 1. /TTog pea. boraanora O.C.-2-e u3g,., me-
pepab. u gorr. — M.: Hezpa, 1983.

11. bapckuii M.Jl. OnTuMuM3alusi TIPOLIECCOB pa3fie/ieHusi 3€PHUCTBIX MaTepuasioB. -
M: Heppa, 1978 r.

12. Begpanb H.I'., CkopoboraTtoBa JI.M. IlepepaboTka M KauecTBO TOJIE3HBIX HCKO-
naemsbix. — M.: Hezpa, 1986.- 296 c.

13. Amgoxun B.M. OcHoBbl oboramieHusi T0/ie3HbIX McCKomaembix. T1:
Ob6orarurenbHbBIe TIPOIECCh: YueOHUK. M.: MI'TY, 2006 — 417 c.

14. Tlepuopuueckue usfanus: "O6oraieHue pyz", pedepaTuBHbBINA >XypHan "T'opHoe
neno", "T'opHbIl >KypHan'", "M3BecTus BBICIIUX yueOHBIX 3aBefieHn .
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B) MeTonuecKue yka3aHus:

1. Herops E.FO., IllaBakyseBa O.I1. OcHOBbI oboraiijeHusi MOJe3HbIX WCKOIaeMbIX:
VHCTPYKLUS TI0 BBIMOTHEHUIO J1ab0paTOPHBIX PaboT Ayisi CTyIeHTOB crielpanbHocTh 21.05.04
Bcex (hopMm 0Oyuenusi.— Mi3a-Bo MarHUTOropck. roc. Text. yH-ta um. I'.11. HocoBa, 2016. — 40
c. — Pexxum froctyna: https://newlms.magtu.ru/course/view.php?id=75768#section-5

r ) IlporpamMmmHoe obecrieueHue U VIHTepHeT-pecypchI:

Havmenosanue 110 Neo norosopa CpOK JiefCTBYS JTUL[€H3UU
MS Windows 7 [-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 6eccpouHo
Kaspersky Endpoint Security | [1-300-18 ot 31.03.2018 28.01.2020
auist busHeca - CTaHAPTHBIN [-1347-17 ot 20.12.2017 21.03.2018
[-1481-16 ot 25.11.2016 25.12.2017
[1-2026-15 ot 11.12.2015 11.12.2016
7Zip cBOOO/IHO pacmpocTpaHsieMoe | 6ecCpouYHO

1. WndopmarmoHHasi cuctema — EapiHOe OKHO JOCTyrma K 0Opa3oBaTe/bHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HanwmonaneHasi MH(GOpPMalMOHHO-aHaIMTHYeCKast cucteMa — Poccuiickuil MHZeKC
HayuHoro uutupoBanus (PMHLI). — URL: https://elibrary.ru/project_risc.asp.

3. TlouckoBasi cucrema Axkagemus Google (Google Scholar). - URL:
https://scholar.google.ru/.

9 MaTepuanbHO-TeXHUUYECKOoe ofecrieueHue JUCIUTITHHBI (MOAYJIA)

MaTepI/IaJII)HO-TEXHI/II—IECKOE obecreuenue AV CHUIIJIMHBI BK/IFOYAeT:

Tun 1 Ha3BaHUWe ayIUTOPUU OcHalljeHue ayJUuTOpUU

JleK1IMOHHas ayJUTOPUS MynbTUMeiMliHbIe Cpe/iCTBa XpaHeHUs, repejjaun U
ripeJicTaB/eHNs UH(OpMaLUU

Jlabopatopust MexaHUUecKux uc- (1. JlabopaTopHasi ycTaHOBKaA I1IeKOBOU ApOOHIKY;
MIbITAHAN 2. JlabopaTopHasi yCTaHOBKa MeXaHUYeCKOTO BCTDPSIXHBa-
Ters;

3. JlabopaTopHasi yCTaHOBKA IIIapOBOW MeJIbHULIBI;

4. JlabopaTopHasi yCTaHOBKa MeJIbHULIbI C Bpalljaroleicst
OCBIO;

5. JlabopaTopHasi ycTaHOBKA MHEPLIMOHHOT'O I'POX0Ta;

6. CTaHapTHBIM HAbOp CUT;

7. JlaboparopHasi yioTaliMOHHAs MallliHa;

8. JlabopaTopHble TpaBUTAl[MOHHBIE arraparhl (0Tcazou-
Hasi MallnHa, KOHL|EHTPALMOHHBIA CTOJI, BUHTOBBIE Cerla-

partopsl);

9. JlabopaTOpHBIII MarHUTHBIN CernapaTop.
Aynutopuu 11 CaMOCTOATe b~ [TepcoHasbHbIe KOMITbIOTEPHI € TTakeToM MS Office, BbI-
HOM paboThI: KOMITbIOTEPHBIE x070M B VIHTepHeT ¥ C JOCTYIIOM B 3/IeEKTPOHHYIO UH-
KJIaCChl; YUTaJIbHBIE 3a/1bl OMO- (hopMallMOHHO-00pa30BaTeIbHYI0 Cpely YHUBEPCUTETa

JIMOTEKH

[Tomerenue pans xpaHeHusi | | IlIkadwl A1 XpaHeHUs] yueOHO-MeTOUUECKOU [IOKYMEH-
npoduIaKTHUecKoro  o0CIyKu- | Talyu, yueOGHOTO 000pyJoBaHMS M yueOHO-HAr/sIAHbIX
BaHUs yueOHOTO 000PYZI0BaHUS oCoOuUH.
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