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1 et 0CBOEHUA M CLUAIIIMHBI

LlenssMu OCBOeHHUsI AMCLMILIHHBI «OOorarieHyue T0Je3HbIX HCKOMAeMbIX» SIB/ISHOTCS
pa3BUTHe y CTY[IeHTOB JIMUHOCTHBIX KauecTB, a TakXke (popMHUpOBaHHe TPO(eCcCMOHATbHbIX
KOMITeTeHI[U B coOTBeTCTBUH C TpeboanmsmMu PI'OC BO mo crenpaneHocTH 21.05.04
I'opHoe geno.

2 MecTo AUCHMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl MOAT0TOBKH
crenpanaucra

HOucuunmvHa «O6oraireHye moe3HbIX UCKOTTaeMbIX» BXOJUT B 0a30BYIO YacTh G10Ka
«ITpoekTHast iesITeTbHOCTh» 00pa30BaTeIbHON MPOrpaMMBbl.

71t u3yueHUs AUCLIATITMHBI He0OXO0AUMBI 3HaHUS (YMeHUs1, BiazieHust), ChOpMUPOBaH-
Hble B pe3yJibTaTe U3yueHus C1eyIIIUX KypCOB:

«Dusuka», «MaTtemaTuKa», «Xumusi», «IHhopmaTuKa», «I'eosorusi».

3HaHus (yMeHUs, B/la/IeHus ), TIOJTyYeHHbIe TIPYU U3yUeHUH JaHHOU JUCLIUIIIMHBI Oy 1yT
Heo0XOIUMBI Jijis1 pa3paboTKH, COBEPIIIEHCTBOBAHUS TeXHOJIOTHH MOATOTOBKU M 0OOTaIleH s
TI0JIe3HbIX HCKOTIaeMbIX; CO3ZaHUsI Ma/l0OTXOAHbIX U 0e30TXOAHBIX TEXHOJIOTHH, KOMILIEKC-
HOTO WCTIO/Ib30BaHWSI MUHEPA/TbHOT'O ChIPbSI, /ISl aHA/TM3UPOBAHUST YCTOMUMBOCTH TeXHOJIOTH-
YyeCKOro Ipoliecca U KaueCcTBa BhIMTYCKaeMOU MPOAYKIUH.

3 Komnerennuu odyuarierocs, hopMupyemMbie B pe3yIbTaTe 0CBOeHHUs
AMCLUIUIMHBI M IVIAHUPYeMble pe3y/IbTaThbl 00y4eHHsT

B pe3ysibTaTe 0CBOeHUsI AUCLUIUIMHBI «O0oraiieHre ToJie3HbIX UCKOTaeMbIX» 00y-
YaroIuiics Ao/bKeH 00/1a/1aTh CieyIOIMUMUA KOMITeTeHIUSIMMU:

CTpyKTypHBIU
3/IeMeHT [Tnanupyemble pe3yabTaTbl 00yueHust
KOMIeTeHLIUH

OIIK-9 B1afgeHneM MeTOAaMH aHA/IU3a, 3HAHHEM 3aKOHOMEPHOCTel MoBe/JeHUs U
yIpaB/iIeHHsI CBOMCTBAMHU F'OPHBIX MOPOJ M COCTOSIHHEM MaCCHBa B MPOIeccax Jo0bIud 1
nepepadoTKH TBEP/BIX M0/Ie3HBIX MCKOMAEMbIX, a TAK)Ke MPHU CTPOUTETHCTBE U IKC-
M1yaTaljuy Mo/i3eMHBIX COOPY)KeHUH

3HaThb METOAbl dHa/IM3d, 3dKOHOMEPHOCH IIOBeAeHHsS W YIIPABJIEHHA CBOMCTBaMU
TF'OPHBIX MMOPOA U COCTOAAHHMEM MdCCHBA B IIpOLieCCax ,Z[O6BI‘JI/I n nepepa60TKI/I
TBEPAbIX IMOJIE3HBIX MCKOITd€MbIX.

Ymets BbIOMpAaTh METO/bI aHa/iu3a, 3aKOHOMEPHOCH TIOBeJeHHsI U YIIpaBJIeHUs!
CBOMCTBaMU TOPHBIX TIOPOJ, ¥ COCTOSIHMEM MacCHBa B TIpoLieccax A00brun 1
riepepabOTKY TBEP/IbIX 10JIe3HBIX MCKOTIAeMBbIX.

Bnagets CrOCOOHOCTBIO BbIOMpAaTh MeTO/bl aHaaM3a, 3aKOHOMEepPHOCH TOoBefleHUs U
yTipaBJieHUs] CBOMCTBaMH F'OPHBIX ITOPO/, M COCTOSTHUEM MacCHBa B MpoLiec-
cax /100b1uM 1 1iepepabOTKU TBeP/bIX M0JIe3HBIX UCKOTaeMbIX.

ITK-4 roTOBHOCTBI0 OCYIL|eCTB/ISITh TEXHHUECKOe PYKOBOACTBO T'OPHBIMHU M B3PbIBHBIMU
padoTamMu NpH HKCIUTyaTallMOHHOM pa3BefiKe, 100bIUe TBepPAbIX MO/Ie3HbIX HCKOMAaeMblIX,
CTPOUTE/BCTBE M IKCIUIyaTallUM TOJA3€MHBIX 00BHEKTOB, HEMOCPEeJCTBEHHO YIPaBJ/ATH)
MpoIeccaMM Ha MPOU3BO/ICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBI€e TIOHSITHSI METOZIOB, CITOCOOOB U CPe/ICTB IOJTyUeHHs! ChIPbsi U KOH-
1[eHTPATOB NP 1epepabOTKH TOIe3HBIX UCKOMaeMbIX

YmeTb BbIOMPATh TEXHOJIOTUIO MTPOM3BO/ICTBA PabOT MO 000TaIleHHIO TI0/Ie3HBIX UC-
KOTlaeMbIX, IPUMEHSITh CIIOCO0bI ¥ CPeICTBA [JIsl TIOJTyYeH sl KOHIUL[MOHHBIX
KOHI|@HTPaTOB

Bnazets CTIIOCOOHOCTHIO BHIOMPATh M PAaCCUMTHIBaTH OCHOBHBIE TEXHOJIOTMUECKHe T1a-
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CTpyKTypHBIH
3/IeMeHT [Tnanupyemble pe3yabTaTbl 00yueHust
KOMIeTeHLIUH

pameTphbI 3((HeKTUBHOTO U 3KOJIOrMUeCcKr 6€30MmacHOTro TTPOU3BO/ICTBa paboT
1o mepepaboTke M 00OralieHuI0 MUHEPAbHOTO ChIPbSi HAa OCHOBE 3HaHWH
TIPUHLUTIOB (DJIOTALIMOHHOTO MPOEKTUPOBAHUS TEXHOIOTUYECKUX cxeM 000-
raTUTe/IbHOIO TPOM3BO/JCTBA M BbIOOpAa OCHOBHOTO M BCIIOMOTAaTeIbHOTO
oboratuTenibHOr0 060pyI0BaHUS

ITK-5 roToBHOCTHI0 IeMOHCTPHPOBATh HABBIKH Pa3pad0oTKH M/IAHOB MePONPUATHI 10
CHM)KeHHI0 TeXHOTeHHOW Harpy3Ku NMPOoU3BO/ICTBA HAa OKPY)KAIOILIYI0 cpeJy NPH 3KC-
IJTyaTaljMOHHOM pa3BejKe, J00bIUe U MepepadoTKe TBEP/BIX M0/Ie3HBIX MCKOMAEMBbIX, a
TaK)Ke MPU CTPOMTE/IHLCTBE U IKCITyaTallu

3HaTb Hay4HbIe METO/IbI U MEPOTIPUSITHS 110 CHIPKEHUIO TEXHOT€HHOM Harpy3Ky Ha
OKDPY>KaIoLIyI0 Cpe/ly TIPH KCIITyaTalliOHHOM pa3Be/ike, 00bIYe U Tiepepa-
O0TKe TBepbIX M0JIe3HBIX MCKOTIaeMbIX

Ymetn TIPUMEHSTh Hay4Hble MeTO/Ibl U MEPOIIPUATHS 110 CHWKEHUIO TEXHOTeHHOU
Harpy3KH Ha OKpY’Karolllyro Cpe/ly MpH 3KCIUTyaTallMOHHOM pa3Befike, A00bI-
ye U riepepabOTKe TBEP/IbIX MOJIe3HBIX UCKOTIAeMbIX

Bnapets HaBbIKaMU PYMEHEeHUs] HayYHbIX MeTOZI0B U MEPONPUATHN N0 CHIKEHUIO
TeXHOTeHHOM Harpy3Ky Ha OKpY>Karoll[yl0 CpeZly TIpU 3KCILTyaTaliOHHOM
pa3Bejike, #0ObIUe U TepepaboTKe TBePAbIX MOJIe3HBIX HCKOTIaeMbIX

ITK-12 roToBHOCTBIO0 OIIePAaTUBHO YCTPAHATH HaPYILUEeHUs NMPOU3BO/JACTBEHHbIX MPOLieC-
COB, BeCTH NepPBHYHBIN yUeT BbINO/IHAEMbIX pa0doT, aHa/TU3MPOBATh ONepaTUBHbIE U
TeKyIIje MoKa3aTe/Iy IPOU3BO/ACTBA, 000CHOBHIBATH NMPE/A/I0)KEeHH 110 COBEPIIeHCTBO-
BaHMIO OpraHM3anuy IPOU3BOACTBA

3HaTh OCHOBHbIe TeH/IeHI[UH Pa3BUTHsI NPOM3BOCTBEHHBIX MPOL[ECCOB, TOKa3aTe/ln
TIPOM3BO/ICTBA
YmeTb TIPUMEHSITh W3yUeHHbIe TEHAEHI[UM Pa3BUTHUs TPOM3BO/ICTBEHHBIX IPOLEC-

COB, TTOKa3aTe/y Mpou3BO/ICTBA B MPO(eCcCMOHaTbHON JesITe/IbHOCTU

Bnagetsb TeHJEeHLIUSIMU Pa3BUTHSI TIPOM3BO/|CTBEHHBIX MPOLIECCOB, MIOKa3aTe/ln MIPOn3-
BO/ICTBA B NPOo(eCcCHOHaBLHOM /1esiTeTbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX HHHOBAIMOHHBIX PeleHHi Mo YKCIUTya-
TAalMOHHOW pa3BejiKe, f00bIUe, MepepadoTKe TBEPABIX MO/I€3HBIX HCKOMAeMbIX, CTPOH-
TeJIbCTBY M IKCITyaTalllHU N0/{3eMHbIX 00HeKTOB

3HaTb OCHOBHbIe TeH/IeHI[MH Pa3BUTHSI MHHOBALIMOHHBIX PellleHnH 110 riepepaboTke
TBep/bIX M0JIe3HBIX NUCKOIaeMbIX

YmeTb MPUMEHSTb U3yUeHHble TeH/eHI[MW Pa3BUTUsI MTHHOBAL[MOHHBIX PelleHU 1o
riepepabOTKe TBeP/bIX M0JIe3HBIX NCKOTIaeMbIX

Bnagets TeHEeHLIUSIMU Pa3BUTHSI MHHOBAIIMOHHBIX PellleHuH 1o TiepepaboTke TBep-
JIbIX TI0JIe3HBIX MCKOMaeMbIX

IICK-6-4 cnoco0HOCTBI0 pa3padaThIiBaTh M peaM30BbIBAaTh MPOEKTHI MPOU3BOCTBA
NpH nepepadoTKe MUHEPA/ILHOT0 U TEXHOTEHHOTO ChIPhSi HA OCHOBE COBPEMEHHOM Me-

TO/X0JIOTUM TNPOEKTUPOBAHMSA, PACCUYUTHIBATH MPOU3BOAUTE/IHLHOCTh U OMNpeje/IATh Ma-
paMeTpbI 000py/A0BaHUsA 000raTUTEIBHBIX (PadpPUK

3HaTh BCe 3TaIlbl IIPOM3BO/ICTBA TIPH IepepadoTKe MUHEPaTbHOTO U TEXHOTEHHOTO
CbIPbs HA OCHOBE COBPEMEHHOW MeTO/I0JI0TMU POEKTHPOBaHUs

YmeTb aHaIM3UPOBaTh BCe 3Tarlbl IPOU3BO/CTBA MPU NepepaboTKe MUHepabHOTO U
TeXHOTeHHOTI'0 ChIpbsi HA OCHOBE COBPEMEHHOM MeTO0/[0/I0TMH NTPOeKTHPOBa-
HUsI

Bnagetsb TIpoLieccaMu MPOM3BO/CTBA NPH MlepepaboTKe MUHEPaJbHOT0 U TeXHOTeHHO-
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CTpyKTypHBIH
3/IeMeHT [Tnanupyemble pe3yabTaTbl 00yueHust

KOMIIeTeHLIMHr

IO ChIpbsl HA OCHOBE COBPEMEHHOU MeTO/0/I0TMU MPOEeKTUPOBaHUS

IICK-6-5 roToBHOCTBHI0 IPUMEHATH COBPeMeHHbIe HH()OpMaIMOHHbIe TeXHO/JI0TUH, aB-
TOMATH3UPOBAHHBIE CHCTEMbI MPOEKTHPOBAHUsA 000raTUTE/TILHBIX MPOU3BOJICTB

3HaThb MPUHLMIIBI 1 METO/Ibl CO3AdHHWA COBPEMEHHBIX I/IH(bOpMaL[I/IOHHbIX TeXHOJIO-
Ui B HpaKTquCKOﬁ AedATe/IbHOCTU 000oraTUTe/bHBIX IMPOMU3BOJCTB

Ymets NIPUMEHSITh PUHLIUIIBI ¥ METO/IbI CO3/IaHuUsI COBPEMEeHHbIX H(OpMaLMOH-
HBIX TeXHOJIOTHH B MPAaKTUUECKOU JiesiTe/TbHOCTU 000raTUTeTbHbIX TIPOU3-

BO/ICTB

Bnagetsb TIPUHLUIIAMU U MeTOJaMU CO3/jaHHsI COBpPeMeHHBIX WH(POPMaI[OHHBIX TeX-
HOJIOTHH B TTPAKTUUYECKOH /1esTeIbHOCTH 000TaTUTE/TbHBIX TTPOH3BO/ICTB




4 CTpyKTYypa M Cco/iep)KaHue JUCLUIIMHBI

OO0111ast TPYA0EMKOCTD AUCIUIUIMHBI COCTaB/IsIeT 3equHuUIbl 108 uacos:

— KOHTakTHas pabota — 10,9 aka/|. uacos:
ayauTopHasi paboTa —8 akaji. 4acos;
BHeayiuTOpHas pabota — 2,9 aka/|. uacos;

— camocTosTenbHas paboTa — 88,4 akaj. uaca;

— TOATOTOBKA K 5K3aMeHYy — 8,7 akajj. uacos.
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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- Y
MBIX M A0t
mTe
1.3. Onepanuy, nuKbl, craguu. OueHka 3()(QeKTUBHOCTH ITPOL[eCCOB - HI
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
Hroro no paspeny 0,5 10,4
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2. 'paHy1OMeTpHUUeCKUM COCTaB 111 0,5 1
v 3y4
2.1. T'paHy/IOMeTPUYECKUI COCTaB PyZ M TPOAYKTOB oboraiieHus, Me- 15 " {)r
TOZBI €0 OIlpe/e/IeHus JII/I'E}I‘e-
2.2. CuroBbli aHanu3. Illkana knaccudukaiuy, MoAyJb IIKalbl Kiact T HI
cubuKalu JIeKLﬁ
2.3. O6paboTKa pe3y/bTaTOB rpaHy/IOMeTPUYECKOT 0 aHaIn3a 1 To-
CTPOEHHEe XapaKTePUCTUK KPYITHOCTH
Htoro no paspeny 0,5 15
3. TloAroToBUTE/IbHBIE MPOLIECCHI 111 1 2 20
3.1. 'poxouenure. HazHaueHue nporiecca N3yu
15 @i(0)
3.2. OpdeKTUBHOCTL TPOXOUeHUS, KIacCU(UKALUS U KOHCTPYKLIUU IPO- Te]
XOTOB LIATLT
JIeKL]!
3.3. [Ipo6sienuie. Ha3zHaueHue apobeHws], CTeTieHb IPOOIeH s N3yu
15 @i(0)
3.4. Knaccudukanys 1 KOHCTPYKLMA APOOUIOK /1Jist KPYITHOTO, CpefHe- nuTe]
T'0 ¥ MeJIKOTO JIpo6JieHust LIMTLT
3.5. KpymHocTs, 0 KOTOPO# He06X0AMMO APOOUTH ChIpbe repes 000- JIeKI]]

raijeHreM. Cxembl Ipo6JieHust

3.6. M3menbuenre. 3aKOHOMEPHOCTH MPOoILiecca U3MeTbueHust




AynutopHas
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3.7. Knaccudukarmsi pa3mosnibHOrO obopyjoBaHusi. Cxembl H3Mesibue-
HUS
N3yy
3.8. I'ugpaBnuueckasi Knaccudukalusi U ee pojib B TEeXHOJOTMUeCKUX " fior
cxemax ¢abpuk. 3aKOHOMEPHOCTU CBOOO/IHOT'O Y CTeCHEHHOTO TafleHust HHTeI’
yactull. OCHOBHbIE MPUHIUIIBI K/1accupUKaluu [T
3.9. KoHCTpyKUMM MeXaHW4YecKuX KacCM(pUKaTopoB, 00/acTh UX TpH- h eKLﬁ
MEeHEeHUsI
3.10. KoHCTpyKLIMM U IPUHLIUI AeUCTBUSI TUAPOLIMK/IOHOB
HToro no pasgeny 1 2 20
4. OCHOBHBIe IPOLeCChl I 1 2 23
4.1. I'paBuTaLOHHOE 0bOTallleHNe TT0JIe3HBIX UCKOTaeMbIX. TeopeTurue- Mava
CKHe 0CHOBBI. CKOpPOCTb najieHusi, Ko3((ULMeHT paBHOIAaZaeMOCTH " };r
4.2. Tlpouecchl rpaBUTAIMOHHOTO OOOTAIlleHUs: MPOMbBIBKA, OTCA/Ka, JII/I'[}Fe-
KOHIIeHTpaLlMsl Ha CToJIaX, oborailieHre Ha IIJTF03ax 1 Keao0ax, BUHTO- - HI
BBIX CerapaTropax, o0oraijeHue B TSDKeIbIX CYCTIeH3UsIX iem.ﬁ
4.3. Cy1jHOCTb NPOL[eCCOB, KOHCTPYKTUBHBIE U TEXHOJIOTMYeCKHe Iapa-
MeTpBbI anrapaToB ¥ MalllUH, MPAaKTUKA UX NPUMeHeHUs!
4.4. MarHnuTtHoe o6oraijeHue. TeopeTHueckrWe OCHOBBI. MarHuWTHbBIE N3yu
CBOMCTBa MHMHEpPAsIOB, MAarHUTHBIE MOJIsI CerapaTopoB U J0T
4.5. O6opyoBaHMe /ijiT MATHUTHOTO 00OTaIlleHusT: Cernaparop /st JIATE]
CHJILHO U C/TaDOMarHUTHBIX Py/l; CyXHe U MOKPble MarHUTHBIE Cerapa- LIWTLT
TOPBI JIeKL]]
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4.6. Dnektprueckoe oboraijeHre. PU3nUeCKHe OCHOBBI MTPoLiecca, Moj-
rOTOBKA MaTepuara K 3/1eKTpPUUeCKOM cernaparyu
4.7. Knaccudukariys 3/1eKTpUUecKrx CernapaTopoB, UX KOHCTPYKTUBHbIE
Yl TEXHOJIOTUYEeCKYe NTapaMeTpbl
4.8. CrierjuasibHble MeTO/IbI TTOITOTOBKY U 00OTalljeH s py/
4.9. Pynopa3bopka: oboraiijeHue 1o TpeHuro, hopme, IBeTy, haoTorpa-
BUTAL[MsT; 0OKUT Py, n3buparenbHOe ApobsieHne, U3Me/lbueHne, XMMU-
yeckoe oborairieHue
4.10. dnoraumonHoe oboramieHve. TeopeTnueckre OCHOBbL. KHHeTHK
dbnoraumn N3yu
4.11. ®noTalMOHHbIE peareHThl, UX KiaccuyrKalys, Ha3HaueHue U Me- Y Jiot
XaHU3M JIeMCTBHUS JIUTE]
4.12. ®noTalMOHHbIe MAllIMHbI, UX K/IaCCU(PUKaLs, KOHCTPYKLUS UILT
JIeKL]!
4.13. IlpakTrKa NpYMeHeHHsl MallliH pa3/IMUHbIX TUTMOB (MeXaHUYecKue,
MTHEeBMOMeXaHWYeCcKHre, KOJIOHHBIE U Ap.). CXeMbl U PeXXUMBbI IOTalluU
NToro no pasgeny 1 2 23
5. O6e3BoKBaHMe U OMpoboBaHUe I1I 0,5 10 |M3yu
5.1. O6e3BoxuBaHve. Ha3HaueHue ormeparuii 00e3BOXXMBaHUS U MX U JIoT
K/1accupuKalys JITe]
5.3. OnpoboBaHue ¥ KOHTPO/Ib Ha oboratuTe/bHbIX pabprkax. TyUmbl 1 L[UTT
Ha3HaueHue 1pob JIeK1I]
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HToro no pasgeny 0,5 10
6. Ob1iue cBesieHus1 00 060raTUTENTHHO-TEXHONIOTUYEeCKOH chCTeMe II1 0,5 10
6.1. TexHonornyeckye cxembl: KaueCTBeHHbIe, BOJHO-11IJIaMOBBIe U CXe- N3yu
MBI LIeIy arrapaToB U [I01
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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 TIp00JIeM, TIPe/IJIO’KUTh BO3MO>XKHBIE PeIlleHHsT U BbIOpaTh yulllee U3 HUX. Kelchbl
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 TEXHOJIOTUH — OpraHu3aIiys 06pa3oBaTeIbHOTO Mpoljecca, 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).
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6 YueOHO-MeTO[UUeCKOe 00ecreyeHHe CAaMOCTOSITeTbHONH Pad0ThI 00yJaromuXxcst

Mo pucuunvbe «O6oralieHue MoJie3HbIX UCKOMaeMbIX» MpeyCMOTPeHa ayJUTOPHast
Y BHeayZMUTOPHasi CaMOCTOsITe/TbHasi paboTa 00yyJaromuxcsi.

CamocTosiTesibHasi paboTa CTYJeHTOB MOCTPOeHa TakuM 00pa3oM, uTo B mporiecce pabo-
ThI CTY/IeHThI 3aKPeIUISIOT 3HAHWS, TT0JTyYeHHbIe B TIPOLIeCCe TeOPeTUYeCKOro 00yUYeHus, TeM
cambIM (hopMHUPYIOT MpodeCcCHOHaNbHBIE YMEHHUSI U HaBBbIKH.

B miporiecce n3yueHust AUCLUTITMHBI OCYIIECTBIISETCS TEKYIIUN U TTepUOANYeCKUA KOH-
TPOJIb 3a Pe3y/IbTaTaMd OCBOeHUsI yueOHOTo Kypca. TeKyIuii KOHTPO/Ib OCYIIeCTBIISIeTCS He-
TIOCPEe/ICTBEHHO B TIPOL[ECCe YCBOEHUsI, 3aKperieHus, 0000IeHNs ¥ CUCTeMaTH3al[uK 3HaHWH,
yMeHUH, Ba/leHUs] HaBbIKAMH U TIO3BOJISIET OTEPaTHBHO [JUAarHOCTUPOBaTh W KOPPEKTUPO-
BaTh, COBEPIIIEHCTBOBAThL 3HAHMSI, YMEHUS U B/la/leHUe HaBbIKAMHU CTY/IEHTOB, 00eCIieurBaeT
CTHUMYJ/IMPOBaHUE U MOTHBALIMIO UX [IeITeJTbHOCTH Ha KaXKJOM 3aHSATHH. TeKyIIHi KOHTPOJIb
OCyIIecTB/IsieTCs B (hopMe YCTHOTO orpoca (cobeceioBaHMs).

[Tepyouuecknii KOHTPOJIb IieJib KOTOPOrO 0000IeHre W CUCTeMaTHU3aliis 3HaHWM,
npoBepKa 3PPeKTUBHOCTH YCBOEHUSI CTYZeHTaMH OTPe/ie/IeHHOT0, JIOTUYeCKH 3aBepIIeHHOT0
cofepkaHusl yueOHOrO Marepuaia OCyIecTB/seTcsi B (opMe 3alUThl J1ab0pPaTOPHBIX, KOH-
TPOJIbHBIX paboT.

OL[EHO‘JHbIe CpeacTBa AJid IpoBejeHUs TEKYH_[E‘ﬁ dTTeCTaliin

Tecmpbl 015 camonpoegepku:
Bapuaum Ne 1.

1. Yto Ha3bIBaeTcsa 000raijeHueM MnoJ/ie3HbIX MCKOMaeMbIX?

1. 3T0 TpoLecChl XMMUYECKOTO pa3zie/ieHUsI MUHepasioB.

2. OTO mpoLiecchl MEXaHUUECKOTO Pa3/ie/IeH|s MUHEPAJIOB 0e3 U3MeHEeHUs] XUMHUEeCKO-
IO COCTaBa ChIPbS.

3. DTO OKUCIUTETbHO-BOCCTAHOBUTE/IbHBIE MIPOLIeCCHI 3@ CYeT YaCTUYHOTO UM TTIOJTHOTO
repexo/a 3JIeKTPOHOB OT OJHUX aTOMOB K JIDYTHUM.

4. 3T0 NpoLecChl U3MEHeHHUs! CTPYKTYPbl, MUHEPa/IbHOT0, & UHOT/1a U XMMUYeCKOTro CO-
CTaBa rOpPHBIX TIOPO/] B 3eMHOM KOpe.

2. KoHleHTpaToM Ha3bIBaeTcH ...

1. OpoAyKT, B KOTOPOM MacCOBas [0/l IOJIe3HOTO KOMITIOHEHTa 3HAauyMTe/lbHO BBILIE,
yeM B UCXOJHOU py/ie;

2. IPOAYKT, B KOTOPOM MacCoBasi 10Jisl [10JIe3HOr0 KOMITOHEeHTa HWXKe, YeM B UCXOJHOU
pyAe;

3. IPOAYKT, B KOTOPOM MacCOBasi /10Jis [10JIe3HOr0 KOMITOHEHTa BbIllie, UeM B UCXOJHON
py/Zie, HO HIDKe, UeM B KOHLIeHTparTe;

4. IPOAYKT, B KOTOPBIN BBIZIe/IsIeTCsT O0bIlIasi yaCTh MUHEpaIOB BMEIIAOIeH TOPO/bI U
Bpe/IHbIX IIPUMeCeH.

3. Cxema Lenu anmnaparos I0Ka3bIBaeT...

1. mepeueHb M MOC/Ie[OBATENLHOCTb TEXHOJIOTUUECKUX MPOLIECCOB W OmepaLyi, KOTo-
PBIM [O/|BEpPraeTcs MoJjie3Hoe UCKOIaeMoe;

2. KOJTMUeCTBEHHbIe TT0Ka3aTe/I 000rallieHus /151 KaK/Jol orepaijiy U MPOAYKTa;

3. KOJTMYeCTBO BO/IbI, I00aB/sieMOe B OTIpe/ie/ieHHbIe Orepalyiy U MPOAYKThI oborariie-
HUS;

4. TIyTH CJieIOBaHUsI T10JIe3HOTO MCKOTIAeMOT0 U TIPOIYKTOB 000ralleHusi C YCIOBHBIM
M300pa’keHue arapaToB.

4. CteneHb KOHL|eHTPALMH [I0Ka3bIBaeT:

1. Bo cKO/IBKO pa3 Macca KOHL|eHTpaTa MeHbIlle MacChl ChIpbs, U3 KOTOPOT'O OH IMOJIy-
YeH;

2. Bo CKoJIbKO pa3 MaccoBasi [10Jisi KOMITIOHEeHTa B KOHI[eHTpaTe O0Jibliie MaCCOBOM ZI0MH
3TOr0 KOMITIOHEHTa B UCXOJHOM PYJE;
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3. Kakas 71071 [JleHHOr0 KOMITOHeHTa repeluia B XBOCThI;
4. CterneHb MpUO/IKeHNs peaibHOTO Tporiecca oboraiijeHus K uieaJbHOMY.
5. UTo noka3biBaeT BbIMYK/IaA XapaKTepHUCTHKA KPYMHOCTH M0 MJIKCY?
1. B ipo6Ge mipeob1ajaroT KpyTHbIe 3epHa.
2. B npo6e npeob/iaziatoT MesIK1e 3epHa.
3. B npobe paBHOMEPHO pacripe/iesieHbl KpYITHbIe U MeJIKHe 3epHa.
4. B ipo6e mipeo6/1ajatoT IIaMBI.
6. KakoBo Ha3HaueHHe onepanyy NpejBapUTeIbHOr0 FPOX0UEeHUsA B CXeMax pPyAo-
NOArOTOBKHU?
1. 1511 KOHTPOJISI KPYITHOCTU APOOIEHOTO TIPOAYKTA.
2. 1151 mosiyueHyst TOBAPHOTO MPOAYKTA 3a/laHHOM KPYITHOCTH.
3. [lnsi pa3eneHus 4aCTUL], UMEIOLUX pa3/inuKs B TBePAOCTU UK (OopMe KYCKOB.
4.]151s1 OTAe/IeHrsI TOTOBOIO 10 KPYIMTHOCTU MPOAYKTa OT UCXOJHOTO MaTepuasa, ocTy-
TAKoII[EeTo Ha JpobJieHue.
7. s rTpoxoueHUss KPYNMHOKYCKOBOr0 MaTepHa/ia NMPeUMYIeCTBeHHO HCI0/Ib3y-
H0TCA...
1. KOJIOCHUKOBBIE pelleTKH.
2. IUCTOBbIE peléTa.
3. MPOBOJIOYHbIE CETKH.
4. nyrosble cuTa.
8. IIpu KakoMm yc/10BuH 3(p(heKTUBHOCTH IPOXOUYEHHUsI paBHA HY/TI0?
1. CopeprxaHre O0TCeBaeMOro Kjacca KpyrmHOCTU B UCXOZJHOU py/ie PaBHO COJZlepyKaHUI0
0TCeBaeMOro Kjacca B Ha/IpelieTHOM MPOJYKTe.
2. Cofiep>kaHue OTCeBaeMOro Kjacca KpyIHOCTH B HaZJpelleTHOM MPOAYKTe PaBHO HY-
JI10.
3. Copep>kaHue O0TCeBaeMOro Kjacca KpyrmHOCTH B UCXO/IHOM pye paBHO 100%.
4. CopepxaHue OTCeBaeMOro Kjacca KPYIHOCTU B HaJpelleTHOM IPOAYKTe PaBHO
100%.
9. B yem cymHoOCTH nporecca Apoo ieHusi?
1. Pa3ziesieHuie Cbllyynx MaTeprasioB Ha KacChbl KPYITHOCTH.
2. Pa3penieHre TI0/Ie3HBIX MCKOIAeMbIX M0/, [eMCTBUEM BHEIIHWX CHJ/, Tpeo/oseBaro-
L[MX BHYTPEHHUE CUJIbI CLIeIVIEHUS] MeXX/ly YaCTHULIAMH.
3. OTgeneHve OCHOBHOM MacChl BMeIllatolliei Mopo/ibl OT UCXOAHOMW PY/Ibl Mepe]] TOH-
KUM M3MeJIbUeHVEeM.
4. 1o3upoBaHKe U CMeIIMBaHKe pa3/IMUHbIX 110 KaUeCTBY MOJI€3HbIX UCKOTIaeMbIX IS
TIOBBIIIEHUS] OZJHOPOJHOCTH KaueCTBeHHOI'0 COCTaBa PYyJ,.
10. UTto moka3bIBaeT cTeneHb Jpo0/ieHus?
1. Bo cko/bKO pa3 pa3Mep OTBEPCTHI MpeAbIAYyILero cuta 00/ibIille pa3Mepa OTBepCTUi
MoC/Ie/Iyt0Iero CUTa B CTaH/lapTHOM Habope CHUT.
2. Bo CKOJIBKO pa3 KpPYITHOCTh /Ip00JIeHOT0 TIPO/IyKTa 0oJIbIlle pa3Mepa pa3rpy30uHOM
1eJTd APOOUITKHU.
3. Bo CKOJIBKO pa3 KpPYITHOCTb KyCKOB AP0OIEHOT0 TPOAYKTa MeHblile KPYITHOCTH KyC-
KOB, TIOCTYTIAIOLIUX Ha IpobsieHue.
4. Bo cKoMbKO pa3 KPYMHOCTb KyCKOB JIp00JIeHOT0 MPO/yKTa 00sblile KPYITHOCTU KYyC-
KOB, TIOCTYTIAIOLIUX Ha Ipob/ieHue.
11. B menbHUIIAX cCaMOM3Me/IbYeHHS U3Me/Tbualomleil cpe/jon AAIB/IAITC:
1. cTasibHbIE CTEP)KHU.
2. cTanbHbIe UK YYT'yHHbIe 11aphbl.
3. pyJiHas «rass».
4. KpyTiHbIe KyCKU PYy/bl.
12. Kakoii U3 nepeunc/ieHHbIX POI[eCCOB He 0OTHOCUTCA K I'PaBUTAI{MOHHOMY Me-
TOAY oOoramieHus?
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1. oTcagka

2. KOHL|eHTpaLMs Ha CTO/1axX.

3.o00raiijeHue B TSDKeJbIX CYCIeH3UsIX.

4. oborarieHue 1o TPeHHIO.

13. O6/1acTh IPpUMeHEeHUs1 KOHIIEHTPALMOHHBIX CTO0JIOB.

1. Onis1 oboraiieHust 30/10TOCO/[ePrKall[iX TIeCKOB U TOHKO U3Me/TbUeHHBIX DY, PeIKUX
MeTaJIJIOB KPYITHOCTBIO MeHee 3 MM.

2. st oborarttieHus yrjiei KpyrnHocTbio 250-0,5 M.

3. [Inst oborarteHus py/i YepHBIX MeTa/VIOB KPYMHOCTHIO 50-0,2 MMm.

4. 1151 oboraieHnst CyTbGUAHBIX Pyl IIBETHBIX METasl/IOB.

14. CymHOCTBh TIponiecca neHHou ¢ioTarumn.

1. T'uapoduibHbIe YaCcTULIbI 3aKPETISIFOTCS Ha BO3YIIHBIX My3bIpbKaX U BCI/IBIBAIOT Ha
MOBEPXHOCTb, TUAPO(POOHBIE YaCTHI[bI OCTAIOTCS B 00BEMe TTYJIbIIbI.

2. T'uppooOHbIe YaCTHUIIBI 3aKPEIISFOTCS Ha BO3/YLIHBIX My3bIPhKaX M BCIUTBIBAIOT Ha
TOBEPXHOCTh, TUIPO(UTLHBIE YAaCTULIBI OCTAIOTCS B 00heMe Iy JIbIThI.

3. T'uppodobOHbIe U THAPOGUIBEHBIE UaCTULIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX MY3bIPbKax
Y BCIIBIBAOT Ha NMOBEPXHOCTb.

4. T'ugpodobHbie 1 THPOGUIbHBIE YaCTHIIBI OCTAIOTCS B 00beMe MyJIbITbI.

15. OcHOBHBIM (pM3HYECKHM CBOWCTBOM MHHEpAsoB, ONpeAe/sAIOINUM BO3MOX-
HOCTh MarHUTHOT'0 000TalleHHUsl, ABJ/IAECTCH:

1. Y aenbHast MarHuTHasi BOCIIPUMMYHMBOCTb.

2. [JusniekTpruyeckasi IpOHUL[aeMOCTb.

3. JlromuHecLieHLMs (X0M0AHOe CBeYeHue).

4. TpuboanekTpruueckut 3hdexT.

Bapuanm Ne 2.

1. I{e/1b10 000TraTUTETBHBIX MPOLIECCOB AB/IAETCS:

1. BeiesieHre MeTaslZIOB U3 XUMUYECKUX COeJUHEeHUN U OT/e/IeHre HeMeTa/l/TMYeCKUX
KOMITOHEHTOB.

2. OunCTKa MeTaJl/IoB OT HeXKeJlaTe/TbHbIX IpHUMecei.

3. OTzenenue nose3HbIX MUHEpPAJIOB OT BMeLatolllel TOpo/bl U BpeHbIX PUMecei U
MoJiyueHre KOHILIEHTPATOB, 10 CBOEMY KauecTBY Y/IOBJIETBOPSIFOIIUX TPeOOBaHUSM TOCIe-
JYIOLIMX Mepe/iesioB.

4. VI3ByeueHne OT/e/bHBIX COCTaBJSIOIIUX TBEPAOr0 Marepuasna C IOMOILLBH pacTBO-
puTeJs.

2. IleHHbIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CkomnieHHe T0JIe3HBIX MCKOIAaeMbIX B 3eMHOU KOpe.

2. DneMeHT W/ TIPUPOHBIN MUHEPAJ, C LIe/IbI0 MTOTyUYeHHs] KOTOPOTro A0ObIBAaeTCs T0-
JIe3HOe MCKOoIlaeMoe.

3. TIpupogHOe XUMHUECKOe COoe/lMHeHHWe, oOpa3syroleecss TIPU Pa3MuHBIX (HHU3UKO-
XUMHUYECKHUX MPOL[eccaX, MPOTEKAIOIIHNX B TJyOMHAX U Ha MOBEPXHOCTH 3eMJIH.

4. DneMeHTbl WU TPUPOJHbIE MHUHEpPAJbl, KOTOPble yXYZILIAIOT KauyecTBO KOHLIEHTpa-
TOB.

3. 3 deKTHBHOCTH 000raleHNsA XapaKTepHu3yerT...

1. MOMHOTY OTZEeNeHUs] MeJIKOro MaTepuasa OT KpyITHOro.

2. ¥3B/IeYeHre FPAaHUYHOrO K/lacca KPYITHOCTHU B C/IUB WJ/IU B MIECKU.

3. [OMI0 LIeHHOT'0 KOMITOHEHTa, Mepelle/ero B KOHLIEHTPAT U3 UCXOHOU py/ibl.

4. cTerneHb PUOJMKEHUS peaibHOTO TIpoLjecca oboraieHus K ueaabHOMY.

4. BogHo-1m/1aMo0OBasi cxemMa NMoOKa3bIBaeT:

1. ITyTH cnemoBaHus TI0/IE3HOTO MCKOTIA€MOT0 Y TIPOJYKTOB 000Tall[eHusI C YCIIOBHBIM
1300pakeHWeM araparos.

2. Ilepeuens U noc/ieZ;0BaTeIbHOCTb TEXHOJIOTMUECKKX MTPOLIECCOB U OIepaLiiy, KOTOo-
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PbIM TO/IBEPraeTcs Moe3H0e UCKOIMaeMoe.

3. KosmmuecTBeHHbIe MoKa3aTe/ oboraitieHust /151 KaK0l orepariu U MpoAyKTOB.

4. KonruecTBo BOAibl, 00aB/sieMoe B OT/AebHbIE ONlepariiy U POJYKTHI.

5. Kakas 13 nepeunc/ieHHbIX onepanui He OTHOCHTCS K NOAr0TOBUTE/ILHBIM MPO-
meccam oborameHus?

1. Ipobnenue.

2. I'poxouenve.

3. YcpenHeHue.

4. OuucTKa CTOYHBIX BOJ,.

6. Uto noka3biBaeT TOUKA MepeceyeHHsi CYMMapHON XapaKTePUCTHKH «I10 ITIOCY»
C 0CBI0 abcuucc?

1. Pa3mep MakcHMaJIbHOTO KyCKa B rpo0e.

2. Pa3amep MMHUMAJ/IbHOTO KyCKa B pooe.

3. CpegHeMe/JuaHHBIN pa3Mep.

4. CpefHuii iuaMeTp Kycka.

7. JOCTOMHCTBOM LITaMIIOBAHHBIX (JIMCTOBLIX) pelleT AB/IAETCH:

1. IIpopomKuTeTbHBIN CPOK CY>KObI M TIOCTOSIHHBINA pa3Mep OTBepPCTUH.

2. bosbiasi 101/ «’KUBOTO CEUEHUSI».

3. Manas niojazib «KABOr0 CeueHus».

4. BICTpBIN U3HOC, pa3pbiB U CMelljeHre TTPOBOJIOYEK.

8. ®opmyna pnsa pacuera 3¢ (peKTUBHOCTH FPOXOYEHUS:

1. E=g¢ — Yk

2.E —x

3. E ;
100

4. E _ Quorp. 10*

Haop.

9. Yem omnpejie/niseTcs rjiaBHbIM 00pa3oM KOHeYHasi KPYNMHOCTh AP00JIeHOro mpo-
AyKTa?

1. PasamepoM BKparnjieHHOCTH 3epeH I0JIe3HbIX MUHEPAJIOB.

2. KperocTbio pybl.

3. MaccoBoii josieli 1jeHHOT0 KOMITIOHEeHTa B py/e.

4. KpynmHOCTBIO UCXOJHOU pY/ibl.

10. Kakum 00pa3oM npouCX0/{UT NMPoIiecc JpobiieHns B KOHYCHBIX APOOH/IKaXx?

1. 3a cueT A¥HaMMYECKOro BO3/eHCTBUS POTOpa.

2. 3a cueT paszaB/MBaHUA MeXIy ABYMS IVIUTaMHU.

3. 3a cyeT 3KCLIEHTPUUHOIO [IBWKEeHUS] BHYTPEHHEr O KOHYCa.

4. 3a cueT 3axBaThIBaHUS 3yObsSIMU U PACKaJIbIBaHUs JI0 TpeOyeMoii KPYITHOCTH.

11. ITousiTHe 0 rUPABANYECKON KaccupUKALMHU.

1. TTpotiecc pa3zesieHUst CMeCH MUHEPaIbHBIX 3€PeH Ha K/1aCcChl KPYIHOCTHU 10 CKOPO-
CTSIM OCa)X/IeHUsI B BOJIHOM cpejie.

2. Iporecc paseneHrsi CMeCl MUHepasbHbIX 3epeH Ha K/1acChl KPYITHOCTH 0 CKOPO-
CTSIM OCaK/IeHHUs1 B BO3JYLLIHOU cpefie.

3. Iporjecc pasfeneHurs cMeCcu MUHepa/bHbIX 3epeH Ha K/1acChl KPYMHOCTH MPU NTOMO-
L1 MIPOCEUBAOIINX TTIOBEPXHOCTE.

4. Tlpouecc pasfeneHyss CMECHM MHHEDaJbHBbIX 3€peH IO IJIOTHOCTM B BOJHOW Cpefe,
TMyJ/IbCUPYIOLLlel OTHOCUTEILHO pa3/ie/isieMOi CMeCH B BePTUKabHOM HarlpaB/ieHUH.

12. TIpouecc pa3/je/ieHNs YacTUL] B TSDKe/IbIX cpefiax (CycrneH3HusAX) MPOUCXO0/JUT:

1. Ilo /1I0THOCTH YaCTHLI.
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2. Tlo ckopoCTSM TaZieHus 4yacCTuL] B cpefie.

3. Ilo KpynmHOCTH YacTHLI.

4. TTo ¢popme uvacTuij.

13. I'1aBHBIM AOCTOMHCTBOM ()/IOTAI[MOHHOI'0 MeTO/a 000raleHNsl AB/IAETCH:

1. Huskuli pacxop 3/1eKTpO3Hepruu.

2. ITpocToTa Npou3BOACTBEHHOTO KOMITJIEKCA.

3. OTHOCUTeNbHAA JelleBr3Ha MTOTyUYeHUs] KOHLIEeHTPaTOB.

4. YHUBepCa/IbHOCTh, BO3MOXXHOCTh pa3/iesieHus JIF0ObIX MUHepaTbHbIX KOMITJIEKCOB.

14. B KakHXx 10/11X NPOMCXOAUT MarHUTHas cenapanus?

1. B s/ieKTpruyecKux InoJsix.

2. B HeOJHOPOHBIX MarHUTHBIX TOJISIX.

3. B 0JHOPOIHBIX MarHUTHBIX MOJISIX.

4. B 5/1eKTPOMarHUTHBIX MOJIAX.

15. O6/1acTh IPUMeHeHUA Y/IEKTPUYECKOH cenapanyu:

1. OborarieHye pyJ YepHbIX METAJIIOB.

2. OborarieHue TeXHOJIOTHYEeCKOTO ChIPhSi C HU3KOW MacCOBOM /10J1el LIEHHBIX KOMITO-
HEHTOB.

3. loBojgKa HEKOHJWLIMOHHBIX KOHLIEHTPAaTOB DYJ, PeJKUX MeTa/ulOB, KepaMU4yeCcKOro
ChIPbS, CJTKOJ], a/TMa30B.

4. O6orarrieHre BCeX TUTIOB MUHEPATbHOTO ChIPhSI.

Bapuaum Ne 3.

1. Kakoe 13 nepeuyncIeHHbIX MOJIe3HBIX HCKONIAaeMbIX He MOo/Bepraercs oboraie-
HUIO?

1. Hed1b.

2. XKese3ncToie KBApLUTHI.

3. BOKCUTBI.

4. Anmassl.

2. XBoCTaMH4 Ha3bIBaeTCA:

1. TTpoayKT, B KOTOPOM MaccoBasi [,0/is1 LIeHHOTO KOMIIOHEHTa BhbILlIe, UeM B UCXO/IHOM
pyZe, HO HIDKe ueM Tpebyemasi B KOHLIEHTpaTe.

2. [IpoayKT, B KOTOPOM MaccoBas [J0Jis LieHHOI0 KOMIIOHEHTa 3HaYMTe/bHO BbIlle, UeM
B MCXOJHOU pyZe.

3. TIpoayKT, B KOTOPBIH BbiziessieTcs: 60/IbIast YaCTh BMEIIAOILel MOpOo/Ibl ¥ He3HAuu-
Te/lbHasl YaCTh LIEeHHOTO KOMIIOHEHTa.

4. ITpoayKT, MOCTyNawIyi B JIFOOYIO orepalyio oboraijeHus U B 00y MallviHy.

3. Kakoii u3 mepeunc/ieHHbIX NMPOIECCOB He OTHOCHTCHA K COOCTBeHHO oboraru-
Te/IbHbIM?

1. MaruuTHas cenapaLys.

2. DneKTprueckas ceriaparus.

3. PagromeTpuueckas cenaparusi.

4. Aryiiomeparusi.

4. CUTOBBIM aHAa/IM30M Ha3bIBaeTCH:

1. VI3MepeHure KPYIHBIX KYCKOB 10 TPEM B3aUMHO IepIieHVKY/ISPHbIM HarpaB/IeHHsIM.

2. Pa3geneHvie MaTepurasna Mo CKOPOCTH Ma/leHUs YaCTHUL] Pa3/IMYHOM KPYITHOCTH B BOJ-
HOU cpefie.

3. V3mepeHue yacTul] MOJ, MUKPOCKOTIOM M KJIaCCU(UKALUsI UX Ha TPYMIbl B y3KUX
rPaHULIAX OIpe/ie/IeHHbIX pa3MepoB.

4. PacceB rpo0ObI MaTepyaia Ha HeCKOJIBKHUX CUTaX C Pa3/IMUHBIMU CTaHZAAPTHBIMH pa3-
MepaM{ OTBepCTHH 3aZJlaHHOTO MOJYJISI.

5. Kakoro Ha3HaueHHe onepany KOHTPO/JIbHOI0 FPOX0YeHUs B CXeMax PyAoNno/-
rOTOBKH?
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1. st KOHTpOISE KPYMHOCTH IpO6/IeHOr0 TIPOJYKTa.

2. 1151 mosiyueHrsi TOBAPHOTO MIPOJYKTA 3a/laHHON KPYITHOCTH.

3. [1ns pa3zenieHys MaTeprasna Ha HECKOJIKO K/1aCCOB KPYITHOCTH TepeJi KOHLIeHTpaLy-
el Ha CToJIax.

4. 1ns1 oTAe/ieHrsl TOTOBOIO 10 KPYMMHOCTU MPOAYKTA OT UCXOJHOT0 MaTepuasa, ocTy-
TAKoIIero Ha JpobJieHue.

6. Kak B/iMsieT yrosi Hak/ioHa IpocerBalIled NOBEpPXHOCTH IPOX0Ta Ha ero Nnpo-
U3BOAUTE/IBHOCTD M 3(P(eKTHBHOCTb I'POX0OUEHUsA?

1. He Biuser.

2. Uem Oosbliie yroy1 HaK/I0HA, TEM BhIIlIe TIPOU3BOJUTETHFHOCTh IPoX0Ta U 3 deKTrB-
HOCTb TPOXOYeHMUSI.

3. Uem OGosibllle yron Hak/IOHA, TeM BbIlIe MPOU3BOJUTENHHOCTh T'POXOTa U HIDKe 3¢-
(heKTUBHOCThH TPOXOUEHUSI.

4. Yem Oosibllle  yTO/T HAK/IOHA, TEM MeHbIIIe TIPOU3BOJUTETBHOCTE IPOX0Ta U O0sIbIIe
3¢ (PeKTUBHOCTb FPOXOUEHHUSI.

7. Kakoe apo06./ieHre Ha3bIBAeTCA MeJTKHM?

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

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

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

4. Ot 30-10 g0 3 MM.

8. Cnioco0 pa3rpy3kH U3Me/IbUYeHHOI0 MPOAYKTA U3 CTeP)KHEBOW Me/TbHULBI:

1. CBoOOAHBIM C/TMBOM Uepe3 pa3rpy304Hyro mardy.

2. Jludrépamu NpUHYIUTETLHO YasieTCsl U3 MeJIbHULIBL.

3. Uepes Hapy)KHOe L{UIMHApHUYeCKOe CUTO.

4. Yepe3 peleTKy C Mie/IIMH KITMHOOOpa3HOU (hOPMBI.

9. Kakoii U3 nepeuyrc/IeHHbIX anMapaToB 0THOCUTCA K IEHTPO0e)XHBIM Kaaccudu-
Karopam?

1. CniupanbHbIN K/1accupuKaTop.

2. Peeunblii knaccuukaTop.

3. [upamuganbHBIM KnaccuhuKaTop.

4. 'MAPOLIMKIIOH.

10. ®oTanoHHOE 000ralieHne 0CHOBAHO:

1. Ha pa3ivuru B CMaurMBaeMOCTH MUHEPAJIOB.

2. Ha pa3nuuuy B IVIOTHOCTSAX MUHEPAJIOB.

3. Ha pa3nuunu B 1iBeTe MUHEpasoB.

4. Ha pa3muuul MUHepasioB B CIIOCOOHOCTU OTPakaTh, TIPOMYCKATh, MPeJIOMJISITh CBET.

11. Ha3HaueHuUe peareHToB - coduparesiei Bo (ioTaluu:

1. Onst ruapodobr3alivy MOBepXHOCTH YaCTHI].

2. [1ns rugpoduin3alyy oBepXHOCTH YaCTHLI.

3. nst usmeHenusi pH ioTaliioHHOM MyJIbIIbI.

4. 1151 3MeHeHUs MIOHHOTO COCTaBa MyJIbIIbI.

12. Kako# 13 nepeunc/ieHHbIX aNnapaToB He fB/IseTCS PaBUTAl{IOHHBIM ?

1. BuHTOBOM CcemnapaTop.

2. TspKenocpeiHbIN KOHYCHBIW ceraparop.

3. DJIeKTpOCTaTUUYeCKWi cerapaTop.

4. ITHeBMaTUUeCKUU Cernaparop.

13. OT/IMUUTETbHON 0CO0EHHOCTHIO CenapaTopoB /IsA oboraijeHus: cJlaboMarHuT-
HBIX PYA AB/ISIETCA:

1. Hanvuue BaHHBI.

2. Hanmnume bapabaHa M3 HEMarHUTHOTO MaTepuara.

3. Hanvume MarHUTHOW CUCTEMbI U3 TTIOCTOSIHHBIX MarHUTOB.

4. Hannure paboueli 30HbI MaJIol JJTMHHBI ¥ BBICOTHI C BLICOKOUM HATPSHKEHHOCTBIO T10-
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JIS1.

14. Heo0xouMBIM YyC/IOBHEM pa3/je/ieHusi MUHEPA/IOB TMPH JIeKTPHUECKOH cema-
panyu siB/ISIeTCA:

1. IIpyMeHeHVie peareHTOB.

2. Co3pmaHue cpefibl pas3fiesieHUsi MPOMEeXYTOUHOW TJIOTHOCTA MeXKAY TIJIOTHOCTSIMU
pasziensieMbIX MUHepasoB.

3. Co3zaHue HeoZJHOPOAHOI0 MAarHUTHOT'O TOJIS.

4. 3apsiIKa 4aCTHUL] TeM WIA UHBIM CTIOCOOOM.

15. llesib10 000raTUTE/IHHBIX MPOLIECCOB SIBJISETCH:

1. BeiesieHre MeTaslZIOB U3 XUMUYECKUX COeJUHEeHUN U OT/e/IeHre HeMeTa/l/TMueCKUX
KOMITOHEHTOB.

2. OunCcTKa MeTaJl/IoB OT HeXKeJlaTe/TbHbIX IprUMecei.

3. OTzenenue nose3HbIX MUHEPATIOB OT BMeLlatollleld TOpO/bl U BpeHbIX pUMecei U
pasjiesieHre KOMIIOHEHTOB Ha Psifi POJYKTOB, TPUTOIHBIX /IS AaTbHeuiel mepepaboTKu.

4. VI3BneueHue OT[eNbHBIX COCTABJSIIOLIMX TBEPAOrO IOJe3HOr0 KCKOIAaemMoro C I1o-
MOILIbKO PACTBOPHUTEJIS.

KoumpoabHaa paboma Nel

Hammcates Ha3BaHMe TIPOYKTOB 00OralleH s U AaTh UM OTIpe/ie/ieHusl.

Hanucath OCHOBHBIE TIOKa3aTeIW TPOAYKTOB obOoraijeHus. [laTh ompeziesieHUs U
HamnuvcaTb (OPMYJIbI [/ UX OTpe/ie/IeHus].

KonmponbHasa paboma Ne2

[To mpezcTaBIeHHBIM [JaHHBIM TMOCTPOUTH CHUTOBYHO XapaKTepUCTHKY. I1o rpaduky
OTpe/leIiTh: MaKCHMa/bHbIM pa3Mep MaTepuaia B mpobe, cpefHuii pa3Mep, mpeobsajzaHue
YaCTHL], YaCTHBIM BBIXOJ] K/1aCCOB.

KoumpoabHas paboma Ne3
IMpuBecTn 3CKM3 o00OpyZOBaHWS Ha BLIOOp [/ TPOXOUeHWs, [ApPOOJieHUs WU
n3MesbueHus. HamvcaTh MpuHLMIT paboThl 000pYyj0BaHKs, JOCTOMHCTBA U HEIOCTATKHU.

KoumponabHaa paboma Ne4

[TpuBecT 3CKM3 000pYy/OBaHUS /ISl TPAaBUTALMOHHOTO M MAarHUTHOTO oOorarieHus
TMOJIe3HbIX HCKOMaeMbix. HamucaTh NpUHIUI paboThl 0060pyAOBaHHsA, AOCTOMHCTBA U
HeI0CTaTKU.

HamucaTh ¥ TIpe/iCTaBUThL CXeMaTHYHO MeXaHU3M [JeNCTBUS  (IOTAl[MOHHBIX
peareHTOB.

KoumposabHasa paboma Ne5
Knaccudukaius omnepaiuii  00e3Bo>kvBaHusl. VX Ha3HaueHWs, JOCTOMHCTBA U
HeJIOCTaTKX OTiepaLivii.

KoumposnbHasa paboma Ne6
[TpuBeCTH NMPUHLIUIIHATIBHYIO CXeMY 00O0TralljeHust MarHeTUTOBOM PY/IbI.

ITpumepHbliii nepeyeHb mem u 3a0aHull 0151 N0020MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEPAsIOB UCMO/b3YIOTCS MPU pa3/IMUHbIX MeToJax oboraieHus ?
2. Korzia Heo6X01MMO TIPUMEHSITh MeXaHUUeCcKoe oborariieHue?

3. VI3 Kakux omepalyii COCTOST MPOLIeCcChl 00oTal[eHus ?

4. Kakue riporiecchl 1epepaboTKi MUHEPAIbHOTO ChIPbsl HA3bIBAIOTCSI TOJTOTOBUTE/Tb-
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HbIMU?

5. Kakue nporjecchl nepepaboTKu MUHEPaIbHOTO ChIPbsi HA3bIBAlOTCSI OCHOBHBIMU ?

6. Kakue mporieccel mepepabOTKH MHUHEPATbHOTO ChIPbsi HA3bIBAKOTCS BCIIOMOTATe Tb-
HbIMU?

7. Kakve MpoAyKThI MO/Ty4yatoT B pe3y/ibTraTe oboraleHus?

8. Uem ompezesnsieTcss Ipefe/ibHO BO3MOXKHAasi MaccoBasi JO/sl LIEHHOTO KOMIIOHEeHTa B
KOHL[eHTpare?

9. IpuBeauTe KaueCTBEHHYIO CXeMy oOoralljeHust ¥ CXeMy Lielld arraparToB.

10. YUem ompegensieTcss KPYITHOCThb, A0 KOTOPOW TIOJIe3HOE HCKOTaeMoe JIPOOUTCs, W3-
MeJIbYaeTCs repe; oboraijeHreM?

11. Tlouemy mpuMeHsieTCsl CTaguanbHOe ApobsieHre? UTo Ha3bIBaeTCs OTKPBLITHIM U
3aMKHYTBIM LIUKJIOM Ap0o0ieHust?

12. Kakue armapathbl UCITO/Ib3YIOTCS /1S IPOOJIeHUST U U3MeJIbUEeHHUs PYIbI?

13. B uem cocToUT Ha3HaueHHe orepaluii FPoXoueHus, KIacCUPUKaLUU?

14. Kakue anmnaparbl UCMOIb3YOTCS /1/151 Ollepaliii FPOX0YeHUs U KilaccupuKauuu?

15. Kakue 3aKOHOMepPHOCTH JIeXKaT B OCHOBE TPaBUTAIJMOHHOTO TIporiecca oborarteHus?
Knaccugukarysi rpaBUTaLOHHbIX [TPOLIECCOB.

16. Uto Ha3bIBaeTcs nporieccoM otcagku? OTcazjouHble MalllvHBI.

17. Kakuie cusibl 1eCTBYIOT Ha MUHePaJIbHbIe YaCTHLIbl HAa TTIOBEPXHOCTH KOHLIEHTpal[U-
OHHOIO CTO/1a?

18. Kakue rosie3Hble UCKOMaeMble 000TallaloTCsl Ha KOHI[EHTPAIJMOHHBIX cToj1ax? O60-
raieHre Ha BUHTOBBIX CelapaTopax v KOHLIeHTPALMOHHbIX CTO/aX.

19. Yto Takoe TsKesasi cCpefia U Kakue THUIIbI TSOKeJIbIX Cpejl BCTPeYaroTCs B TIPaKTUKe
oborarreHus?

20. B uem 3ak/r04aeTcs CyLJHOCTb [IpOL{ecca paszie/leHus B TsDKeJIbIX cpefiax?

21. Kakue CyL[eCcTBYIOT OCHOBHbIE THIIbI allllapaToB [i/Isl pa3ze/ieHns B TsSKeJIbIX CyC-
rieH3usix? OMUIINUTe TIPUHLIAI UX PabOTHI.

22. Knaccudukaius QioTallMOHHBIX TpoLjeccoB. B uem 3aktoyaetcs mmporjecc ¢uioTa-
LUn?

23. UTo Ha3bIBaeTCs KpaeBbIM YIJIOM CMauyrMBaHUsA?

24. KakoBo Ha3HayeHue ()JIOTAL{MOHHBIX peareHTOB, UX K1acCU(pUKaLUs?

25. B ueM mipeumyIiiecTBO (hyI0TAIMOHHOTO MeTo/ia 00orall[eHNs Tiepe] OCTaTbHBIMU?

26. Yro Ha3bIBaeTcs npsimoii U 06paTHOi sioTarueii? Kakue orneparuu ¢soralum Ha-
3bIBAOTCSI OCHOBHBIMU, NT€PEUYNCTHBIMUA, KOHTPOJIbHBIMU?

27. Kak BbIJIeNSIFOTCS 1[eHHble KOMITOHEHTbI TIpU CeeKTUBHOW M KOJUIEKTUBHO-
ceNeKTHBHOM cxemMax (ioTaluu?

28. Knaccudukaius GaoTarMoHHBIX MailldH. BcroMoraTesnbHoe ¢uioTaiioHHOe 000-
pyZlOBaHUe.

29. MarHuTHoe 11071e ¥ ero CBOMCTBa. MarHuTHasi BOCIIPpUMMUKBOCTb.

30. Kak pa3muuaroT MUHepasbl 10 MarHUTHBIM CBoWcTBamM? Kakoit cumbl TpeOyroTcs
MarHUTHBIE T10JIs1 111 UX oboraireHus?

31. OTKpBIThIe ¥ 3aMKHYThbIe MarHUTHbIEe CUCTeMbl. MarHUTHBIe 110J1s CerapaTopoB.

32. Kakue CylLeCTBYIOT TUIIbI MarHUTHBIX CerlapaTopoB?

33. MarHuTHbIe ceTiapaTopbl /i/isi 000rallieH!s] CUIbHOMarHUTHBIX DY/,

34. MarHuTHbIe CernapaTopsbl Jjisi o0orarieHust laboOMarHUTHBIX Py/I.

35. Ha3oBuTe MeTo/ibI U anmapaThl 00e3BOKHUBaHUS TTPOAYKTOB 0OOTalleHusl.

Llenbto 1abopaTopHbIX paboT MO JaHHOM AVMCLIUTTHHE SIBJ/ISIETCS PAKTUYeCKoe O3Ha-
KOMJIEHHE CTY/IeHTOB C Pa3/IMYHbIMHM TPOL[eCCaMy U MeTOZAaMU 00O0Tall|eHUs TI0J1e3HBIX UC-
KOTIaeMbIX, a TaK)Ke TI0/TydeHre HaBbIKOB T10 BHITIOJTHEHUIO Pa3/IMUHBIX OMBITOB. B yacTHOCTH,
CTY/IeHT [OJDKeH yMeTh MPaBUIbHO 000CHOBaTh TIPUMeHEeHUe TpoLjecca Wiy MeToja obora-

21



IIIeHUs JJ1s1 3a/JaHHOTO THUIA Py/ibl, PACCUMTATh OCHOBHbIE [TOKA3aTe/d 0boraleHus 1 rpe/-
CTaBUTb WHAWBUJYalbHbIM OTUeT. Bce mo/yuyeHHbIe 3KCIIEPUMEHTa/bHbIE JJaHHbIE HE0OXO-
JIMMO TIPOAHA/M3MPOBATh, POBEPUThH BBIMIOJTHEHA JIU OCHOBHASs 1ie/1b Pab0ThI, ChOPMYJTUPO-
BaTh BbIBO/IbIL. E.C/M MO/TyueHbI HU3KKE TeXHOJIOTMUEeCKHe MoKa3aTeid 000raIleHus, yKa3aTh
BO3MOKHBIE TIPUUHHBI U ITyTH TTOBBIIIIEHHUS TTOKa3aTeie.

[Tpu BbITIOJHEHWH PabOT CTpPOro coO/MoAaTh TpaBWia TeXHWKW 0e301acHOCTH W WH-
CTPYKLIMH T10 paboTe C arrapaTypo.

[TepeueHsb 1abopaTOPHBIX paboT:

1. V3yuenue paboThI 11[eKOBOH IPOOMIKM ¥ MPOU3BO/CTBO CUTOBOTO aHaM3a
2. V3yuenue paboTbl TMpAIIMOHHOTO I'POXOTAa W ompejeneHre 3(h(HeKTUBHOCTH T'POXO-
YeHUs
3. 3yueHue mipoLjecca u3MesibueHusi py/i B I1apOBOU MeTbHULE
4. O6orairieHye >Kee3HbIX Pyl HA MarHUTHOM CerlapaTope
5. OborarieHue MoJMMeTa/NIndecKUx py/] o cXeMe TIPSIMOU CelTeKTUBHOM (hioTarium
6. OboraiiieHue 1oJie3HbIX UCKOTaeMbIX Ha KOHL|eHTPALMOHHOM CTOJIe.

I[Tpy BBITIOJIHEHUM KOHTPOJIbHOM PabOThI CTYAEHTBI O/DKHBI HAYUUTHCS PACCUHTHIBATh
KOJIMUeCTBEeHHbII MUHEepaJoruyecKUil COCTaB PYJ, U KOHLIEHTPATOB, OMpeJeNsiTh MpefebHO
BO3MO)KHYIO MAaCCOBYIO /IOJIF0O KOMIIOHEHTa B TPOAYKTax 0O0OramieHuss ¥ MacCOBYIO JIOJIO
KOMIIOHEHTa B 00beJUHEHHOM TIPOAYKTe, T.e. IPUOOpeCcT HaBbIKU MCTIOIb30BaHUS TEXHOJIO-
rMuecKuXx ToKasartesei /Jisi cocTaB/ieHUs 6aaHca poiyKToB oboralieHusl.

[17151 oLleHKY TIpoLieccoB 000TalleHust MOJIe3HbIX UCKOTIaeMbIX He00X0IMMO YCBOUTh OC-
HOBHBIE TEeXHOJIOTHUEeCKHe T10Ka3aTe/M: BBIXOJ TMPOJyKTa, MaccoBasl A0Jsi KOMIIOHEHTa, W3-
B/leueHHe KOMIIOHEHTa, CTeTleHb KOHL[eHTPALUU, CTeleHb COKpallieHus, 3pPeKTUBHOCTb 060-
raiieHus. CTy[eHThbl JO/DKHBI yMeThb T0/Ib30BaThCsl (opMyJsiaMu [Jisi OTpejie/ieHHsi BbIXO/a
KOHI[eHTpara 10 IaHHbIM XUMHUYeCKOT0 aHa/r3a TIPO/IyKTOB NepepaboTKU, ypaBHeHUsIMU bOa-
JlaHCa U ypaBHEHMEeM, CBSI3bIBAIOIIUM MeXXy o000 OTHOCHTe/IbHBIe TIoKa3aTenu. Kpome 3To-
ro, CTYZEeHTbl [JO/DKHbl HAayUMThCSl PaCCUMTHIBAaTb OCHOBHBbIE TEXHOJIOTMUECKHe TOoKa3aTe/lu
pa3fiesieHusi 10 CerapaljioOHHLIM XapaKTepUCTHKaM. VIHTeprpeTUpoBaTh (pakiMOHHEIe, Ce-
TapaloOHHbIe XapaKTePUCTUKH U [-DYHKIUIO PyAbl. Pa3nuaTth cerapaljioHHbIe XapaKTepu-
CTUKH anrapaToB rPaBUTALIMOHHOTO, MAarHUTHOTO, ()JIOTALJMOHHOTO U 3/IEKTPUUECKOTO MeTO-
J0B obOoraiijeHus. PaccuuThIBaTh MOKa3aTe v BOJHO-IIVIAMOBOM CXeMbl M YMETh COCTaB/ISTh
GanaHC BO/BI B OTIe€palyy.

B ripotiecce BbINOHEeHNsT KOHTPOJIBHON pabOThI CTYI€HTHI JO/DKHBI TaKKe HayUUThCS
CTPOUTH U MOJIb30BaThCSl XapaKTePUCTUKaMU KPYTTHOCTU MPOAYKTOB, OnpeiensTh 3 (ekTuB-
HOCTb I'POX0YEHHUsI U PACCUMTHIBATh KOJTMUECTBO TIPOJAYKTOB B Orepaljiy TPOXOUeHus 110 rpa-
HYJIOMETPUYECKUM XapaKTepUCTUKaM; OIpe/iesiTh BeJWUYMHY LUPKYJAUpYHoIleld Harpys3ku
JJ1sT OHOCTAIMAIbHOM CXeMbl U3MeTTbUeHUsT; OTIpeZiesiiTh CKOPOCTH Ia/|eHHUs YaCTHI] pa3/iny-
HBbIX MUHEPAJIOB 3a/laHHOM KPYITHOCTU B Pa3HbIX cpefax.

1711 BBITIOTHEHUS] KOHTPOJBHOW pabOTHI CTy/eHT TNPUHHUMAaeT WUCXOJHbIe AAHHBLIE IS
Ka@K/IOTO 3a/IaHUsI B COOTBETCTBYIOIIMX Tab/UIaX ¥ pUCYHKaX. HoMep BapraHTa COOTBETCT-
BYeT MOC/ieJHUM Li(paM B 3aUeTHOM KHWXKKe (/11 CTyZIeHTOB 3a0UHOM (hOpMBbI).

BrimonHeHHasi KOHTPOJIbHasi paboTa MpeiCTaB/seTCsl B BU/Ie TIOSICHUTETBHOMN 3aTiCKH,
odopmieHHO# ¢ cobroeHreM TpeboBaHU IeHCTBYIOIIMX CTaHAApPTOB. B 3arucke /[O/KHBI
TIPUBOAUTBLCS YCJIOBUS 3ajau, 0OOCHOBaHWE TPUHSTOTO pelleHHs, HeoOX0JuMble BbIUHCIIe-
HUS, TpadUKH, TaO/IUI[BI U CChITKK Ha UCTIOIb30BAHHBIE TUTEPAaTyPHbIe UICTOUHUKH. Bce Tab-
JIULIbI ¥ PUCYHKU J0/DKHBI UIMeTh Ha3BaHUe, KpUBbIe Ha rpadMKax /0/KHBI HyMepoBaThCs C
paciirpoBKOU B MOAPHUCYHOUHON HaAMMUCH. PacueTsl JO/HKHBI TTIPOM3BOJUTRCS C UCII0JIB30-
BaHHEM CTaH/IapTU3MPOBAHHBIX eUHUL] (PU3NUEeCKUX BeTUUUH.
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7. OHEHO‘IHBIQ cpeacTBa AJ1sl IPpOoBEeAEHUs HpOME)KYTO‘IHOﬁ aTTeCTalfumn

H) HJIHHI/IPYEMBIE pe3y/ibTaThbl Oﬁy‘IEHI/IH H OI1€HOYHbIE CPeACTBA J/IA MPOBeAeHUA HPOMEH(YTOHHOﬁ

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
oboraiijeHreM?

OO UT A WN -

Ymethb

BbIOMpATh METO/bl aHA/IW3a,
3aKOHOMEPHOCU TIOBE/IEHHUSI
W YIIpaB/IeHWs CBOWCTBAMMU
TOPHBIX TIOPOJ, U COCTOSIHU-
eM MacCHMBa B TMpoLjeccax
nobblu U TiepepabOTKH
TBEP/BIX TIOJE3HBIX MCKO-
TIaeMbIX.

ITpumepHble npakmuyecKue 3a0aHus 0/11 IK3aMeHa:
CocTaBUTh cxeMy /151 ob6orarieHus pybl

Bragets

CMOCOOHOCTRIO  BBIOMpATh
MeTO/bl aHa/M3a, 3aKOHO-
MEDHOCH  TIOBEJIEHUS] U

Pewums 3adauy:
OnpezsenyTb MaCCOBYIO JJOJTFO MW B KOHI[EHTPATe, COCTOSIIIEM 1
Tabsuie (1o 3a7jaHuio)




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHI U

[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

yTpaB/IeHUst CBOMCTBaMU
TOPHBIX TIOPOZ, U COCTOSIHU-
eM MaccMBa B TIpOL[eccax
Jo0bluM U mepepaboTKH
TBepJbIX TOe3HBIX HCKO-
TIaeMBIX.

ITK-4 roTOBHOCTBI0 OCYII[eCTB/IATh TEXHUYECKOe PYKOBO/CTBO FOPHHIMH Y B3PBIBHBIMHM Pad0TaMM NPH 3K
TBEP/BIX M0JIE3HBIX HCKOMAEMbIX, CTPOMTE/TIHCTBE U YKCIUTyaTaljH M0/j3eMHBIX 00HeKTOB, HEMOCPe/ICTBEN
U3BO/ICTBEHHBIX 00HEKTOB

3HaThb

OCHOBHBIE€ TIIOHATHUA METO-
[0B, CriocoboB U CpeaCTB
MojsiyyeHrs CbIpbsd W KOH-
LEHTPAaTOB IMpH nepepa60TKH
I10JIe3HBIX MCKOITaeéMbIX

ITepeuenb meopemuueckKux 60npoco8 K IK3amMeHy:
1. CyuiHocTb, ry1aBHbIe 0COOEHHOCTU U KIaCCU(PUKAIHS O

2. OcHoBHbIe (aKTOPBI, BIUSIONIME Ha BLIOOp MeToza 060

Ywmetb

BbIOMPATh TEXHOJIOTHIO TIPO-
u3Bo/ICTBa paboT 1o obora-
IIIeHUI0 TI0JIe3HbIX HCKOTae-
MBIX, IPUMEHSITH CTIOCOObI U
cpeAcTBa s TIOMy4YeHUs
KOH/IMITMOHHBIX KOHIIEHTpa-
TOB

ITpumepHble npakmuyecKue 3a0aHusl 0/15 3K3ameHa:
CocTaBuUThL cxeMy Jjis 0boraileHus: pyAbl

Brnagetn

CrIOCOOHOCTBIO BHIOMpATh U
PaCCUMTBHIBAThH OCHOBHBIE
TeXHOJIOTUYeCKHe TlapaMeT-
pbl 3P PEeKTUBHOTO U IKOJIO-
ruyeckyd 0Oe30racHOro Ipo-
M3BO/CTBa paboT 1o mepepa-
60TKe 1 oboraileH’I0 MUHe-

Pewumbs 3a0auy:

OnpezsenuTb TEXHOJOTHUECKHE ITOKa3aTe/d 000oraljeHust Me/IHOM
- BBIXO/] Me/THOTO KOHIIeHTpaTa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJ/IeUeHUe Me/Ii B Me/IHbIM KOHIIEHTPAT,

- U3BJ/IeUeHHE MeZI B XBOCTBI [I/Isl YCJIOBUM, YKa3aHHBIX B Ta0JI.




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHI U

[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

PaJIbHOTO ChIpbsi Ha OCHOBE
3HAaHWK TMPUHLIUIIOB (hoTa-
I[MOHHOTO TPOEKTHPOBAHUS
TeXHOJIOTUUYEeCKUX CXeM 000-
raTUTEILHOIO TIPOM3BO/ICTBA
¥ BbibOpa OCHOBHOrO W
BCIIOMOTaTe/IbHOr0 000oraTu-
TeJIbHOT0 000pYZ0BaHNs

Pe3ynbTaThl pacueTa TeXHOJIOTUUECKUX TTOKa3aTesieil 0hOpMUTH E
OnpezpenuTb MapKy MeJHOT'O KOHLIeHTpara 13 TaoJi.

ITK-5 roToBHOCTBI0 IeMOHCTPUPOBATh HAaBBIKH Pa3padoTKH MJIAHOB MePONPHUSTHI M0 CHH)KEHHIO TeXHOT!
OKPY)KaKIyI0 cCpe/ly NMPH KCITyaTaljMOHHON pa3Be/iKe, 100bIue U nepepadoTKe TBepAbIX MO/Ie3HbIX HCK(
CTBe M KCIUTyaTaluu

3HaThb

Hay4HbIe METO/IbI U Mepo-
TIPUSITHS TIO CHYDKEHUIO TeX-
HOTE@HHOU Harpy3ku Ha OK-
PY>KaroLyIo cpefy TIpy 3KC-
TITyaTaljMOHHOM pa3BejiKe,
Jo0brue u iepepaboTke
TBep/IbIX M0JIe3HBIX UCKO-
TIaeMbIX

Ilepeuenb meopemuuecKux 60npoco8 K 3K3ameHy:
1. CymurHocTb, rnaBHble 0COOeHHOCTH U Kilaccudukanys 060

YwmeTb

TIPUMEHSITh HayUHbIe MeTO-
[Tl 1 MEPOTIPUSITUSI 110 CHU-
JKeHUIO TeXHOTeHHOW Ha-
IPY3KH Ha OKPY>KaroIIyI0
cpeAy TpH 3KCILTyaTaluoH-
HOU pa3BejiKe, 100bIUe U Tie-
pepaboTKe TBEP/BIX T0JIe3-
HBIX MCKOTIaeMbIX

ITpumepHble npakmuyecKue 3a0aHus 0/11 IK3aMeHa:
CocTaBUTh CxeMy /151 ob6orarieHus py/bl

Brnagetn

HaBbIKaMU NIPUMeHeHUs Ha-
YUHBIX METO/IOB U MepOo-

Pewumbs 3a0auy:
OnpezieMTh MaCCOBYIO JIOJTFO MeJJU B KOHI[EHTPATe, COCTOSIIIEM 1




CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHI U

[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

TIPUSITHI TI0 CHIDKEHHIO TeX-
HOTeHHOM Harpy3Ky Ha OK-
PY’KaroILyt0 Cpefly TpU 3KC-
TUTyaTallMOHHOW Pa3BeJiKe,
nobbIue U iepepaboTke
TBEP/bIX M0JI€3HBIX UCKO-
TIaeMbIX

Tabsuie (110 3a7jaHHI0)

ITK-12 roToBHOCTBIO ONIEPAaTHBHO YCTPAHATHh HapylleHHUs NPOU3BOACTBEHHBIX IIPOLeCCOB, BeCTH NePBUYH
aHA/TM3UPOBATh ONepPaTHUBHbIE U TeKYIIl}e 0Ka3aTe/Id MPOU3BO/CTBA, 000CHOBBIBATH IPe//I0KEHH T10 C(

NMPOU3BO/ICTBA
3HaTb OCHOBHbIe TeHJleHL[MU pas3- | [TepeueHb meopemuuecKux 60NPoOCo8 K 3K3ameHy:

BUTUS  TIPOM3BO/ICTBEHHBIX 1. Kakue niporieccel mepepaboTKH MHHEPAIbHOTO ChIPhST Ha:

TIPOLIeCCOB, roKasaresu 2. Kakwue rpotiecchl repepaboTKi MUHEPa/IbHOTO ChIPhsl Ha:

TIPOM3BO/ICTBA 3. Kakwe 1ipoiieccel repepab0TKi MUHEPA/ILHOTO ChIPhS Ha!
YmeThb TIPUMEHSITh W3y4YeHHble TeH-

ACHLIMH PA3BUTHA MPOM3BO/- ITpumepHble npakmuuecKue 3a0aHus 0/15 IK3ameHa:

CTBEHHBIX IIPOLIECCOB, TIOKa-

CocTaBuThL cxemy i 0borailieHus: pyAbl

3aTelM  TMPOU3BOACTBA B

ripodeccuoHaIbHOM nesi-

TeTbHOCTH
Bnazgetsb TeH/eHI[ASIMU passutus | Pewiums 3adauy:

TIPOM3BO/ICTBEHHBIX TIPOLIeC-
COB, TOKasaTe/iu IPOW3BOJ-
CTBa B TIpodeCcCMOHA/ILHOMU
JesITeTbHOCTH

Ornpe/ie/TUTh MacCOBYIO JIOJTIO IUHKA B KOHL|EHTPATe, COCTO
3aHHBIX B Tabile (110 3a/1aHUIO)




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

ITepeueHb meopemuuecKux 60npoco8 K IK3amMeHy:
1. Kakuie poAiyKThI TIOJIy4YalOT B pe3y/bTare oboraiieHus?
2. Uem ormpeiensieTcsi pefie/TbHO BO3MOXKHAst MacCOBast OIS L

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 0a//10B) — 00yUaromuiicst TOKa3bIBaeT BLICOKHI 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 OIIeHKY «XO0pOoIIo» » (4 6asta) — 00yuarolLHiics TOKa3biBaeT CPeIHUM 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/IOBJIETBOPUTETLHO» » (3 Oasia) — 00yJaroluiicst oKa3biBaeT Mopo-
TOBbIi ypoBeHb C(HOPMUPOBAHHOCTA KOMITeTEHLIUM, T.e. CTY/eHT, IpeJCTaB/sieT 3HaHWUsS OC-
HOBHOTO y4eOHO-TIPOrpaMMHOT'0 MaTepHasia B 00bemMe, He0OX0JUMOM JI/IsT Ja/bHeHIIIel yue-
ObI ¥ TIpefCTOsIIIel pabOTHI 10 CTeLUaTbHOCTH, CITPABISIOLIMIACS C BBITOJTHEHUEM 3a/laHuH,
TpelyCMOTPEeHHBbIX TPOrpaMMOM, 3HAKOMbIM C OCHOBHOW JIUTepaTypol, peKOMeHZOBaHHOM
riporpammoii. Kak ripaBusio, orieHKa "y/10B/IeTBOPUTEHHO" BBICTAB/ISIETCS CTYIeHTaM, J0MycC-
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 OLIEHKY «HeyZI0BJIeTBOPUTE/ILHO» » (2 Oasia) — pe3yibTaT 00yueHUst He JOCTHUT-
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. ABmoxuH. — 4-e u3[., crep. — MockBa: ['opHas Kuura, [0. r.]. — 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) MeToanueckye yKasaHHs:

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

2. Herops E.1O., lTlaBakysiea O.I1. [TepepaboTKa 1o/ie3HbIX UCKOTIAEMBIX [ D/IeKTPOH-
HbIN pecypc] : mpaktukym / MI'TY. - MarauToropck : MI'TY, 2017. - 1 3/1eKTpPOH. ONT. AUCK
(CD-ROM) — Pexkum goctyma: https:/magtu.informsystema.ru/Marc.html?locale=ru

r ) IlporpammHoe obecrieueHue U VIHTepHeT-pecypchl:

Haumenosanue 110 Ne noroBopa CpoK JiefcTBYS JTUL[eH3UU

MS Windows 7 [O-1227 ot 08.10.2018 11.10.2021

[-757-17 ot 27.06.2017 27.07.2018
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 - CTaHZAPTHBIN [-1347-17 ot 20.12.2017 21.03.2018

[0-1481-16 ot 25.11.2016 25.12.2017
7Zip cB0OOHO pacnpocTpaHsieMoe | 6eccpoyHo

1. UWndopmarmoHHasi cuctemMa — EAuiHOe OKHO [JOCTyrna K 0Opa3oBaTebHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HanwmonaneHasi MH(GOpPMalIMOHHO-aHaIMTAYeCKass cucteMa — Poccuiickuil MHZeKC
HayuHoro tutupoBanusi (PMHLI). — URL: https://elibrary.ru/project risc.asp.

3. TlouckoBasi cucrema Axkagemuss Google (Google Scholar).
https://scholar.google.ru/.

URL:

9 MaTepuaibHO-TeXHHUYeCKoe ofecrieueHue JAUCIUTITHHBI (MOAY/IA)

MaTepI/IaJII)HO-TEXHI/IIIECKOB obecreuenue AV CHUIIJIMHBI BK/IFOYAeT:

Tun 1 Ha3BaHUWe ayIUTOPUU OcHalljeHue ayuTOpUn

JleKLIMOHHas ayJUTOpUs MynbTUMeMliHbIe Cpe/iCTBA XPaHeHUs], [epejjauu U
ripeJicTaB/eHNs UH(OpMaLUU

Jlaboparopust MeXaHUUeCKUX UC-
IbITAaHUN

1. JTabopaTopHasi yCTaHOBKa I11eKOBO# IpOOUIKY;

2. JlabopaTopHasi yCTaHOBKa MeXaHHYeCKOTO BCTPsIXMBa-
Tesns;

3. JlabopaTopHasi yCTaHOBKA IL1apOBOM MeJIbHUIIb;

4. JlabopaTopHasi yCTaHOBKA MeJIbHUILIBI C BpaILjaroILeicst
OCBIO;

5. JlabopaTopHasi yCTaHOBKA MHEPILIMOHHOT'O I'POXO0Ta;

6. CTaHapTHBIN HabOp CUT;

7. JlaboparopHasi (yioTaliOHHAs MallliHa;

8. JlTabopaTopHble T'paBUTAI[MOHHBIE arrapaThl (0TCA0U-
Hasi MallnHa, KOHLEHTPALMOHHBIA CTOJI, BUHTOBBIE Cella:
paTopkl);

9. JlabopaTOpHBIII MarHUTHBIN CernapaTop.

AyauTopuH /151 CaMOCTOSITE Tb-
HOW pabOThI: KOMITbIOTEPHBIE
KJIaCChI; YNTAILHEIE 32716l OUO-

[TepcoHasnbHbIe KOMITbIOTEPHI € TTakeToM MS Office, BbI-
X0ZloM B VIHTepHeT U C [JOCTYTIOM B 3/7IeKTPOHHYIO WH-
¢dopmarioHHO-00pa3oBaTenbHY0 Cpely YHUBEPCUTeTa

JIMOTEKU
[Tomerenue pans xpaHeHusi | | IlIkadwl A1 XpaHeHUs] yueOHO-MeTOUUECKOU OKYMeH-
NpodUIaKTUYeCKOro  0OC/IyKu- | Taluu, yuebHOro o0OOpyJoBaHUSI U yueOHO-HArsHBIX

BaHMsI yueOHOTO 0060pyJ0BaHHUS

[I0COOUI.

32



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32

