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PaGouas nporpaMma coctasiena Ha ocHose PI'OC BO no crieunamphocts 21.05.04 Top-
HOE ZeNo, YTBepxaeHHoro npuxasoM MOuH P® o1 17.10.2016 . Ne 1298,
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#

PaGouas mporpamMma paccMOTpeHa H oxo0peHa Ha 3aceJaHHH KadeApel MeQNIOTHH, Mapk-
wefiigpekoro  mena W o0OTAmeHHs NONE3HBIX HCKomaeMeiX «20» smBaps 2017 1,
npoTokon Ne 7.

/ M.A. Tpummun/
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Jlser perucTpain HIMeHeH il 1 10m o/ienii

Hara, i
QIITHCE
Na Paznen Kparkoe conepranne Ne ppotokona s
n/n | NporpaMMe! HIMEHCHH S/ 10TIOHCHHA 3acenaHH Kagpeapo
kaenpel
! Ne B Axryamzanua yuedro-Metomiueekoro u | No2 _—
HEBOPMAIHOHHOTO obecneuenna | or 10.10.2017 ,%
JIHCLHIIITHHE]
2 Ne 8 AKTyanH3auns yaeGHo-MeToanueckoro u | Ne 2 :
HH(OPMALHOHHOTO obecnewenus | ot 04.10.2018 3
JIMCIHILIHHE ¥
3 Ne 8 AxTyanusamna yueGro-meToueckoro u | Ne2 P
HHHOPMAIHOHHIOTO oGecrieuenns | 01 24.09.2019 | e~
JNHCIHILIHHB] |
4 Nog AxTyanusanmi ygeduo-meropuueckoro u | Nel //
HHDOPMALHOHHOTO ofecneuenns | Ot 4.09.2020 -#—é
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1 Ieau ocBOEHUS TUCHUIIIUHBI

Hensimu ocBoeHus aucuUIUIMHBL «OOOTaleHNe MOJE3HbIX HCKOIMAEMBIX» SBIISIOTCS
pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX Ka4yeCTB, a Takke (opMupoBaHHE MPOGECCHOHAIbHbIX
koMmrieTeHIMil B coorBercTBUU ¢ TpeboBaHusiMu ®I'OC BO no cnenuansHoctu 21.05.04
I'opHoe neno.

2 MecTO AMCUUILIMHBI B CTPYKTYpEC 06pa30BaTeJ1bHOI7I nporpaMmmabl NOATOTOBKH
crneumaJamucra

Jucuumiuna «O0oraiieHue MoJie3HbIX UCKOMAEMbIX» BXOJAUT B 0a30BYyI0 4acTh 00pa-
30BaTEJIbHON MMPOTPAMMBI.

Jliig u3ydeHus: TUCLUILUIMHBI He0OOX0 UMbl 3HaHUs (YMEHUs, BiIaJleHus), CPOPMUPOBAH-
HbIE B pe3yJbTaTe U3YYEHUS CIEAYIOUUX KypCOB:

«Dusukay, «Maremarukay, «Xumus», «Mapopmatukay, «I'eonorusy.

3HaHus (yMEHUs, BIAJCHUS), OJYYCHHbIE NP U3YYEHUU AAHHOW AMCLMIUIMHBI OyayT
HE0OXO0IUMBI Ui pa3pabOTKH, COBEPIIEHCTBOBAHUS TEXHOJIOTUMN MOATOTOBKU U 00OralieHus
MIOJIE3HBIX MCKOMAEMbIX; CO3/IaHUS MaJIOOTXOJHBIX U O€30TXOIHBIX TEXHOJOTUH, KOMILIEKC-
HOT'O MCIOJIb30BaHUSI MUHEPAJILHOTO ChIPhS, JJIsl aHAIU3UPOBAHUS YCTOMYMBOCTU TEXHOJIOTH-
YeCcKOro Mpoliecca U KayecTBa BbIITYCKaeMOW MPOTYKLIHH.

3 Komnerenuuu o0y4yaromerocsi, GopmMupyembie B pe3yJibTaTe 0CBOCHHS
AUCHUILIMHBI M IIVIAHUPYeMble Pe3yJibTaThl 00yUeHust

B pesynpraTe ocBOeHHS IUCHUIUIMHBI «OOoraiieHue IMOJE3HbIX HCKOMAEMbIX» 00Yy-
YAOIIUICS TOJDKEH 00JIafaTh CICAYIOIUMU KOMITETCHIIHSMU:

CrpyKkTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaTbl 00yUeHUs

KOMIICTCHIIUHN

OIIK-9 Bi1ageHneM MeTOJAMHU aAHAJIM3A, 3SHAHUEM 3aKOHOMEpPHOCTel NoOBeAeHUS U
ylpaBJieHHs CBOMCTBAMH I'OPHBIX MIOPOJ M COCTOSIHMEM MacCHBa B Ipoueccax 100614 U
nepepadoTKH TBep/AbIX M0JIE3HBIX HCKONIAEMbIX, a4 TAKKe IIPH CTPOUTEIbCTBE U IKC-
IJIyaTalMH N0/13€MHBIX COOPYKeHU I

3HaTh METO/Ibl aHaJM3a, 3aKOHOMEPHOCTH IOBEAEHHUS U YIPABIECHUS CBONCTBAMU
TOPHBIX IOPOJ U COCTOSIHUEM MaccHBa B Ipoleccax J10ObIYM U nepepaboTKu
TBEPAbIX MOJIE3HBIX HCKOAEMBbIX.

YMeTh BBIOMpATh METOJbl aHalN3a, 3aKOHOMEPHOCTH IOBEICHUS W YIpPaBJICHUS
CBOMCTBAMH TOPHBIX IMOPOJI U COCTOSSHUEM MAacCHBa B MPOIECcCcax JOOBIUM U
nepepabOTKH TBEPABIX MOJIE3HBIX UCKOTIAEMBIX.

Bnaners CIOCOOHOCTBIO BBIOMPATh METOJbl aHAIM3a, 3aKOHOMEPHOCTH NOBEAEHUS U
YIPABJIEHUS CBOMCTBAMHU T'OPHBIX IOPOJ U COCTOSIHUEM MACCHBA B IPOILEC-
cax J00bIYM U niepepabOTKU TBEPBIX MOJE3HBIX HCKOMAEMBbIX.

ITK-4 roToBHOCTBIO OCYHIECTBJIATHb TEXHUYECCKOE€ PYKOBO/JACTBO 'OPHBIMHU M B3PbIBHBIMH
paﬁoTaMu npu 3KCHJ1yaTaIII/IOHHOI7I Pa3BEIAKeE, )1061)1‘{6 TBEPALIX MMOJE3HbIX HCKOIIAEMDbIX,
CTPOMTEIBCTBE M IKCIIYaTallUHU IOA3€MHBIX Oﬁ’beKTOB, HEIMOCPEACTBCHHO YIIPABJIATH
npoueccaM Ha NPOU3BOJACTBEHHBIX 00LEKTOB

3HaTh OCHOBHBIE TIOHSTHSI METOJIOB, CHOCOOOB U CPEJICTB MOJYyYEHUS CHIPhS U KOH-
LIEHTPATOB MPH MEePepabOTKH MOJIE3HBIX NCKOMAEMBIX

Ymeth BBIOMPATh TEXHOJIOIMIO IIPOM3BOJICTBA pabOT 10 00OTALIEHHUIO MOJIE3HBIX HC-
KOITaeMbIX, IPUMEHSATH CIIOCOOBI U CPEJICTBA JIJIS TIOJTyYSHUS KOHMIIMOHHBIX
KOHIICHTPATOB

Bnanets CIIOCOOHOCTBIO BHIOMPATh M PACCUYUTHIBATH OCHOBHBIE TEXHOJOTUYECKUE T1a-
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CrpyKTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaThl 00yUEHUs

KOMIICTCHIIUHN

pameTpbl 3PPEKTUBHOTO U FKOJIOTHYECKH 0€30MacHOro MPOU3BOACTBA paboT
o nepepaboTKe U 0OOTAIEHUI0 MUHEPAJIHLHOTO ChIpbS HAa OCHOBE 3HAHUI
MPUHIUIOB (DJIOTALMOHHOTO MPOEKTUPOBAHMS TEXHOJIOTMYECKHX CXeM 000-
raTUTEIIFHOTO TPOU3BOJACTBA W BHIOOpPAa OCHOBHOTO W BCIIOMOTATEIBHOTO
000raTUTENHHOr0 000PYI0OBAHUS

ITK-5 roroBHOCTBH10 1IeMOHCTPHUPOBATH HABBIKN Pa3padoTKH JIAHOB MEePONPHUATHI 110
CHHMKEeHUI0 TeXHOTeHHOM HATPY3KHU NPOM3BOJCTBA HA OKPY:KAIOUIYI0 Cpedy IPH IKC-
IUIyaTallMOHHOI pa3BeKe, 100bIYe U nepepadoTKe TBePAbIX MOJE3HbIX HCKOMAeMbIX, a
TaK:Ke MPHU CTPOUTEJIHCTBE M IKCILIYaTAlluH

3HaTh HAaYYHBIC MCTOAbI U MCPOIIPHUATHUSA 110 CHUKCHUTIO TEXHOTCHHOU Harpys3ku Ha
OKPY)KAIOIIYIO CPE/Iy TPH IKCILTyaTallMOHHOW pa3Beike, 100bIYe U mepepa-
0oTKE TBEPABIX ITOJIC3HBIX HCKOITACMbIX

YmeTh MIPUMEHSTHh HAYYHBIC METOIbI U MEPOTIPHUATHUS IO CHIDKCHHUIO TEXHOTEHHOM
Harpy3Ku Ha OKPYKarolllylo Cpely IpH 3KCILTyaTallMOHHOM pa3Benke, J00bI-
4e ¥ nepepaboTKe TBEPIBIX MOJIE3HBIX UCKOMAEMbIX

BJ'Ia)ICTB HaBbIKaMH IMIPUMCHCHUS HAYUYHBIX METOJI0B U MCpOHpI/IflTI/II\/’I 110 CHUKCHUIO
TEXHOTCHHOW HArpy3KH Ha OKPYKAIOIIYIO CPey IIPH IKCILTYaTallMOHHOM
pasBezke, 1oObI4Ye U nepepaboTKe TBEPABIX MOJE3HBIX HCKOMAEMbIX

IIK-12 roTOBHOCTBIO OIMEPATUBHO YCTPAHATH HAPDYUHICHHUSA ITPOU3BOACTBCHHBIX IIPOLIEC-
COB, BECTH HepBI/I‘IHbIﬁ Y4€T BBINNOJHAECMbIX pa60T, AHAJIU3UPOBATDH OIIEPATHUBHBIC M
TEKYIIHUE MMOKa3aTe/Iu IPOU3BO/ICTBA, 000CHOBBLIBAThH NMPEAJIOKCHUA 10 COBEPIICHCTBO-
BaHHUIO OpraHusanuu Npou3BoaCTBa

3HaTh OCHOBHbBIE TEHJICHIIUHM Pa3BUTHS IPOU3BOJICTBEHHBIX MPOLECCOB, IOKA3aTENIN
IIPOU3BOJICTBA

Ymetb MPUMEHATh U3y4EHHbIE TEHJCHIIMM Pa3BUTHUS MPOU3BOJICTBEHHBIX IpoOLEC-
COB, I0Ka3aTeJu MPOU3BOICTBA B MPO(EeCcCHOHAIbHON 1EeATENbHOCTH

Bnanets TEHJCHIUSIMHU Pa3BUTHUS POU3BOICTBEHHBIX MPOIIECCOB, MOKA3ATEIN MIPOU3-
BOJICTBA B NPO(eCCUOHATBHOMN AEATEIbHOCTU

IIK-19 roToBHOCTHIO K pa3padoTKe MPOEKTHbIX HHHOBAIIMOHHBIX PelIeHUI M0 IKCILIya-
TAallMOHHOM pa3BejiKe, 100bIYe, epepadoTKe TBEPABIX MOJE3HbIX HCKONAEMbIX, CTPOU-
TeJbCTBY M IKCILIYaTAUMHU MOA3eMHbIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHIWH Pa3BUTHUA HHHOBAIIMOHHBIX peIHeHI/II\/’I 110 Hepepa60T1<e
TBEPABIX ITOJIC3HBIX UCKOIIACMbBIX

YMeTh MPUMEHATh U3YYEHHBIE TEH/ICHIIMY PAa3BUTHSI HHHOBALIMOHHBIX PEIIEHUM 110
nepepaboTKe TBEPIbIX MOJIE3HBIX HCKOTIAEMBbIX

BJ'Ia)ICTI) TCHACHUIUAMUA Pa3BUTUA HHHOBAIIMOHHBIX peIlIeHI/II\/'I 110 Hepepa60TKe TBEP-
JAbIX ITOJIC3HBIX UCKOITA€MBIX

IICK-6-4 cnoco0HOCTHI0 pa3padaTbiBaTh M PeajM30BbIBATH NPOEKTHI NMPOM3BOACTBA
npH nepepadoTke MUHEPAJbLHOI0 U TEXHONCHHOI'0 CHIPbSI HA OCHOBE COBPEMEHHOIl Me-
TOA0JIOTHH NMPOEKTHPOBAHUS, PACCYMTHIBATH NPOU3BOAUTEIbHOCTh U ONpeNeJsiTh Ma-
paMeTpbl 000py10BaAHHS 000TraTUTEIbHBIX (habpuk

3HaTh BC€ ATalbl IPOU3BOJICTBA NP NepepaboTKe MUHEPATHHOIO U TEXHOT€HHOTO
CBIPbsl HA OCHOBE COBPEMEHHOM METOJI0JIOTUN TPOCKTUPOBAHMS

YmMmetn aHaAJIM3UPOBATH BCE 3Tallbl IPOU3BOJICTBA IIPU NEPEpabOTKE MUHEPAJILHOTO U
TEXHOTEHHOI'O ChIPbsl HA OCHOBE COBPEMEHHOW METO0JIOTHH ITPOEKTUPOBa-
HUs

Bnaners IpoLeccaMy POU3BOCTBA MPH MepepadoTKe MUHEPAIBHOTO U TEXHOTE€HHO-
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CrpyKTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaThl 00yUEHUs

KOMIICTCHIIUHN

I'o CeIpbd Ha OCHOBC COBpeMeHHOfI MCTOO0JIOTUU ITPOCKTUPOBAHUA

IICK-6-5 roTOBHOCTHIO IPUMEHSITH COBPeMeHHbIe MH(OPMALIMOHHbIE TEXHOJIOTHH, aB-
TOMATH3MPOBAHHbIE CUCTEMbI IPOEKTHPOBAHUS 000TraTHUTEJILHBIX IPOU3BOJICTB

3HaThb MPUHOMUIIEI 1 METObI CO3AaHNs COBPECMCHHBIX HH(bOpMaHI/IOHHI)IX TEXHOJIO-
Tuii B HpaKTHqCCKOﬁ ACATCIIbHOCTHU 000TaTUTEHHBIX ITPOU3BOJICTB

YMeTh IMPHUMCHATDb IPUHIOUIIBI © METOABI CO3JJaHUSA COBPEMCHHBIX HH(bOpMaIII/IOH-
HBIX TEXHOJIOTHH B HpaKTI/ILICCKOI\/’I ACATCIBbHOCTH 000TaTUTEILHBIX mpouns-
BOJCTB

BJ'Ia)ICTI) IMpUHOUIIAMHU U METOAaMU CO3aaHHsA COBPEMECHHBIX I/IH(bOPMaIH/IOHHI)IX TEX-

HOJIOTHH B HpaKTH‘{CCKOﬁ JACATCIIbHOCTH 000TaTUTEIILHEIX ITPONU3BOJICTB




4 CTpyKTYypa U coiepKaHue T CUUIITUHBI

OO0mast TpyI0eMKOCTh IUCIUTIINHBI COCcTaBlsieT 6enuHuIl 216 Jacos:

KOHTaKTHas pabota — 38,5 akaj. 4yacos:
ayauTopHas pabora —34 akaj. 4acos;
BHeayauTOpHas pabota — 4,5 akaJ. 4acoB;

camocTosTeNnbHas pabota —164,9 akaz. yaca;

MOJrOTOBKA K 3a4eTy — 3,9 akaj. 4yacos;

MOJITOTOBKA K 9K3aMeHy — 8,7 akaJi. 4acoB.
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1. Beenenue | 0,5 2 10,4 arrecrauuu | OIIK-9
1.1. Coneprxanue NUCHIUIUTHHEI, €€ 33Jja4i. 3HAUYECHUE W POJIh o0orarie- I1IK-4
HUS IPU UCII0JI30BAHUHU PA3INYHBIX MOJIE3HBIX HICKOIAEMbBIX W3yueHre 0CHOB- I1K-5
1.2. Knaccugukarus mporeccoB /it 000TraleH st MOJIE3HbIX HCKOTac- HOW U JIOTIOJTHU- IK-12
MBIX TEJILHOM JIUTEepa- I1K-19
KontponsHas [ICK-6.4
1.3. Oneparuu, uKIbl, ctagui. OneHka 3(h(heKTHBHOCTH MPOLIECCOB TYpHI 110 AUCLINII- pabota -6.
00OTranieHus] 1 KOMIUIEKCHOCTH MCIIOJIb30BaHUSI ChIPbhS JIMHE, KOHCTIEKTa IICK-6.5
1.4. ITpoaykThl 1 MOKa3aTeau odoraimieHus. MarepuaibHbIN OanaHc Mo JICKIUH.
TBEPJIOMY, METAJLTY, BOJIE B TEXHOJIOTHUECKUX CXeMax 000ralieHus pya
1.5. IloHATHE O KOJMYECTBEHHBIX XapaKTEPUCTHKAX BEIIECTBEHHOI'O CO-
CTaBa MUHEPAJIbHOI'O ChIPbSl M POAYKTOB 00OralieHus
HTroro no pazneny 0,5 2 10,4
2. I'panynomMeTpHUeCKHil COCTaB Ir| 0,5 N3ydenue oCHOB- Kontponbuas |OITK-9
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2.1. I'panynoMeTpUYEeCKU COCTaB PyJ U MPOJYKTOB OOOramieHus, Me- 1 19 |HO¥ M AOMOJIHHU- aTpaGouagin | [1K-4
TOJIBI €r0 ONPEIEICHUS TEJILHOM JIUTEepa- IIK-5
2.2. CuroBsii ananms. lllkana kmaccuukanum, MOIyIb IIKAIBl Kilac- 1 TYpBHI 110 AUCLUII- IK-12
cupUKaIuu JIMHE, KOHCIIEKTa IK-19
2.3. O0paboTKa pe3ynbTaTOB IPAHYJIOMETPUYECKOTO aHATIN3a U 110- JEKIUN. [1CK-6.4
CTPOEHHUE XapaKTEPUCTUK KPYITHOCTH I1CK-6.5
HTroro no pazneny 0,5 2 19
3. TloarotoBUTEIBHBIE MPOIECCHI Im| 3 6 60 OIIK-9
3.1. I'poxouenne. Haznauenue nporuecca 1 2 20 |HU3yuenue ocHoB- | 3amuTa abopa- |I1K-4
HOM U JIOTIOJIHU- TopHoit paboter |I1K-5
3.2. D¢ dhexTuBHOCTD TPOXOUYECHHUS, KIIACCH(PHUKAINSA U KOHCTPYKIIHH T'PO- TeabHOMN muTepa- | KOHTpombHAas MK-12
XOTOB TYpBI IO JUCIUI- |paboTa [IK-19
JINHE, KOHCIIEKTA IICK-6.4
JEKLUH. I1CK-6.5
3.3. lpo6nenne. Haznauenue npoOieHus, cTernenb IpoOaeHus 1 2 20  |H3ydeHue OCHOB-
HOW U TONIOJIHU-
3.4. Knaccudukanus 1 KOHCTPYKIIUU JTPOOUIIOK JJIsi KPYITHOTO, CpeIHe- TeNbHOI ITepa-
r0 U MEJIKOTO JIpOOJIeHUs TYpBI TIO JIUCIIHII-
3.5. KpymHOCTS, 10 KOTOpPOi HEOOXOAMMO APOOUTH CHIPBE TIepes 000- JIMHE, KOHCIIEKTA
ramenueM. Cxembl 1poOIeHUs TIEKITHIA.
3.6. U3menbuenue. 3akOHOMEPHOCTH MIpoIlecca U3MENbUCHUS 1 2 20
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3.7. Knaccudukanus pazMoiabHOro obopynoBaHus. Cxembl H3Mesbye- aTTeCcTaluu
HUSA N3yuenue ocHOB-
3.8. T'mapaBnndeckass kiaccuUKalus U €€ poJib B TEXHOJIOTUYECKUX HOi ¥ JIOTIOJTHU-
cxemax ¢pabpuk. 3aKOHOMEPHOCTH CBOOOHOTO U CTECHEHHOTO IaJICHHS TENILHOM JIMTEPa-
yacTu1l. OCHOBHBIE MPUHIIUIIBI KIACCH(PHUKAIIMH TYpBI IO TUCIIUTI-
3.9. KoHCTpyKIIMM MEXaHWYECKUX KIacCH(PUKATOPOB, 00JaCTh UX IMPH- JIMHE, KOHCIIEKTa
MEHEHUS JICKIIU.
3.10. KoHCTpyKIIUM U IPUHIIUTT JEHCTBUS TUIPOLUKIOHOB
Hroro no pazneny 3 6 60
HToro mo gucuunanHe I, 4 10 89.4 3auer
4. OCHOBHBI€ MPOIIECCHI IVv| 8 4 50 OIIK-9
4.1. I'paBuTanimoHHOE 00OOTalIEHNE TOJE3HBIX NCKOMaeMbIX. TeopeTnue- 2 1 2 10 |Usyuenue ocHoB- | 3amura nabopa- |I1K-4
ckue oCHOBBI. CKOPOCTh MmajieHus], Kod((UIIMEHT paBHONATAeMOCTH HOM U JIOTIOJTHH- topHo# padoter |IIK-5
4.2. Tlpouecchl I'paBUTAMOHHOTO OOOTallleHHs: MPOMBIBKA, OTCAJKa, TEJIbHOW JHUTEpa- KontponsHas |I1K-12
KOHIICHTpAIMs Ha CTOJIaX, 00OTalleHne Ha MUTI03aX U JKelo0axX, BUHTO- TYpBI 11O AUCIUTI- pabota I1IK-19
BBIX cernaparopax, 000rameHne B TSHKEJIbIX CYCTIEH3USIX JIMHE, KOHCIIEKTa [1CK-6.4
4.3. CymHocTbh IpOLECCOB, KOHCTPYKTUBHBIE M TEXHOJIOTMUECKUE Mapa- JEKLUH. I1CK-6.5
METPHI allapaToB U MAIIMH, IPAKTUKA UX TPUMEHEHUS
4.4. MarnutHoe oOorameHue. Teopernueckue OCHOBbI. MarHUTHbIE 2 1 2 10 |U3ydeHne ocHOB-
CBOMCTBAa MUHEPAJIOB, MarHUTHBIE TIOJISI CETIapaTOPOB HOM U JIOTIOJTHHU-
4.5. O6opynoBaHue A1 MArHUTHOTO OOOTaIlleHUs: Cenaparop Juis TEJIbHOW JHUTEpa-
CHJIBHO U cTaDOMarHUTHBIX Py[; CyXHUe U MOKpBIE MarHUTHBIE Cerapa- TYpBI IO TUCIIUTI-
TOPBI JIMHE, KOHCTIEKTa
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4.6. Dnexktpuyeckoe odoramienne. dusznyeckre oCHOBHI Tpoliecca, Mo- 1 10  |mexmui. arTecTauuu
TOTOBKA MaTepuala K dJIEKTPHUECKON cenmapanun
4.7. Knaccuukanust 3J1€KTpUYECKUX CENapaToOpoB, UX KOHCTPYKTHUBHbIE
Y TEXHOJIOTHYECKUE TTapaMeTPhl
4.8. CrienmasibHbIe METOIbI TOATOTOBKU M 00OTAIIEHUS Py 1 1 10
4.9. Pynopazbopka: oboramieHue no TpeHuto, Gopme, usety, gpuororpa-
BUTAIUST; 00XKUT pya; H30upaTellbHOe APoOIeHHEe, N3METbYCHHUES, XUMH-
4yecKoe oOoraiieHue
4.10. ®norauronnoe oboramienue. TeopeTuueckue ocHOBBL. KuneTnka 2 1 10
N3yuenune ocHOB-
doranuu Z
4.11. ®noTanMOHHBIE PEAareHThl, UX Kiaccu(UKaIus, Ha3HAY HOT 1 AOTIOHH
o e p , I K T, CHHC | Me- TEJIBbHOH JUTEpa-
XaHU3M JICHCTBUS KonTpompHast
110 @ TYpHI 11O AUCIIHII- pabota
.12. ®noTanMoHHbBIC MAIIMHBI, UX KIacCH(PHUKAIHS, KOHCTPYKIIHS JIHHe, KOHCIEKTA
JICKIUH.
4.13. [IpakTika NIpUMEHEHUS] MAIIMH Pa3JIMYHbIX TUIIOB (MEXaHUYECKUE,
MTHEBMOMEXaHUYECKUE, KOJIOHHBIE U Jp.). CXeMbI H PEXKUMBI (IO TAIIH
HToro no pazaeny IV| 8 4 50
5. O6e3B0OKHMBaHNE U ONMPOOOBAHE IV 1 1 15 |U3yuenue ocHOB- OIIK-9
5.1. Ob6e3BoxuBanue. HaszHaduenwe omepanuii 00E3BOKMBAHUS U WX HOM U JIOTIOJTHU- I1K-4
KITaCCU(UKAIUS TEJIbHOM JIUTEpa- Kontposbnas |I1K-5
5.3. OnpoGoBaHKe U KOHTPOJIb Ha 000TaTUTENBHBIX (habpukax. TUITBI 1 TYPBI 110 TUCIIHII- pabora [K-12
Ha3Ha4YeHHE MpoO JINHE, KOHCIIEKTa IIK-19
JICKIIHUH. I1CK-6.4
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6. O6mmume cBeaeHHs 00 000TaTUTENFHO-TEXHOJIOTHYECKOH CrcTeMe v| 1 1 10,5 OIIK-9
N3ydenune ocHOB- 11K-4
6.1. TexHOJIOrMYECKHE CXEMBbI: KaueCTBECHHBIC, BOJHO-IIIJIAMOBBIC U CXE- HOM ¥ JOMOMHH- K-5
MBI LIETH aIlapaToB TesbHOI JMTepa- IK-12
6.2. YmpaBieHue KauyeCTBOM IOJIE3HBIX MCKOMAEMbIX MPH UX J00bIYE, TYPBI 0 HCIAIT- Kontponbnas |[1K-19
YCpeTHEHNEe MUHEPATHHOTO CHIPhSI B TOPHOM I[€Xe U Ha 00OTaTUTEILHOM IHe. KOHCLOKTA pabota [ICK-6.4
b
dabpuke JICKLIHIA. I1CK-6.5
6.3. TexHosorusi 0OOTaIlIeHUs] Pyl YEPHBIX, [IBETHBIX U PEAKUX MeETa-
noB. TpeOoBaHUs K Ka4eCTBY KOHIIEHTPATOB U CHIPbSL.
Hroro no pasaeny 1 1 10,5
HToro no gucuumjinHe IV| 10 6 4 75,5 IK3aMeH
HUTOIro 14 16 4 | 1649 3auer, JK3aMeH
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5 O0pa3oBaTe/ibHbIC H HH(POPMALIMOHHBIEC TEXHOJIOTIHH

B mpouecce npenogaBaHus TUCHUIUIMHBI ««OO0OTraiieHne MOJIE3HBIX HCKOMAEMBIX»»
MIPUMEHSIOTCS Pa3JIMYHbIE BUbI 00Pa30BaTEIIbHBIX TEXHOIOTHA.

JlexumoHHBIH MaTepuan 3aKperuiieTcs B XOJe JIabopaTOpHBIX pabOT, Ha KOTOPBIX
BBINIOJIHAIOTCA TPYNIOBBIE WJIM HHIUBUIYyalbHbIE 33JaHUd MO mpoilneHHoil Teme. I[lpu
MIPOBEJICHUU JIADOPATOPHBIX 3aHATHH HCMOJB3YETCS METOJl KOHTEKCTHOro OOydeHus,
KOTOPBIi MI03BOJISIET YCBOUTh MaTe€pUall IIyTEM BBISBIICHUS CBSI3€H MEXY KOHKPETHBIM
3HAHHUEM U €ro IPUMEHEHUEM.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHME OCHOBHBIX
MIPEJICTaBICHUH 110 KypCy MPOUCXOIUT C UCIOIb30BAHUEM MYJIbTUMEAUMHOTO 000PYAOBAHHUS.

1. TpannuuoHHble 00pa3oBaTe/bHbIe TEXHOJOTHH OPUEHTUPYIOTCS HA OPraHU3alUIo
00pa30BaTeJIbHOTO Mpoliecca, IPEANOoJIaraollyo IpIMYI0 TPAHCISAIUIO 3HaHUN OT Ipernoja-
BaTelsl K CTYyJAEHTY (IPEUMYIIECTBEHHO HAa OCHOBE OOBSCHUTEIbHO-UIUTFOCTPATUBHBIX METO-
0B oOyueHus). Y4yeOHasi EeATeTbHOCTh CTY/IEHTa HOCUT B TaKHUX YCJIOBHSX, KaK MPaBUIIO,
PENpPONYKTUBHBIN XapaKTep.

®opMbl YUeOHBIX 3aHATHI € MCI0JIb30BAHNEM TPAAMIMOHHBIX TEXHOJIOTHIi:

NudopmanronHas Jekuusi — nocie0BaTelbHOE U3JI0KEHUE MaTepuana B JUCHUILIN-
HapHOM JIOTHKE, OCYILIECTBISIEMOE IMPEUMYILECTBEHHO BepOAJIbHBIMU CPEACTBAMU (MOHOJIOT
[IpernojaBaTeis).

Cemmunap — Oecena mperoaBaTelisi U CTYJASHTOB, OOCYK/IEHHE 3apaHee MOATrOTOBJICH-
HBIX COOOILEHUH 10 Ka)XJI0My BOIPOCY IUIaHA 3aHATUS C €IUHBIM Ui BCEX MEPEUHEM PEKO-
MEHJIyeMO# 00s3aTEIbHOM U JJOTIOJHUTEILHOM JINTEPATYPHI.

[IpakTueckoe 3aHATHE, NOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HaBBIKOB IO
MPEI0KEHHOMY aJITOPUTMY.

2. TexHosorum npo6.,ieMHOTro 00y4eHusl — opraHu3anusi o0pa3oBaTeILHOTO MpoIiecca,
KOTOpasi IpearoJiaraeT NOCTAHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3/laHUE Y4EOHBIX IpoOseM-
HBIX CUTYallui JJIsl CTUMYJIMPOBAHUSl aKTUBHOM MO3HABATEIbHOM JESATEIbHOCTH CTYJIEHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIOJB30BAHMEM TEXHOJIOTMI NMPOo0JIeMHOro odyue-
HUSA:

[IpoOnemuast yekuusi — U3JI0KEHUE MaTepuaia, MpeArojarampllee MOCTAaHOBKY Ipo-
OJIEMHBIX ¥ AMCKYCCHOHHBIX BOIPOCOB, OCBEIIEHUE PA3IIMYHBIX HAYYHBIX MOJXOJ0B, aBTOp-
CKHME€ KOMMEHTapHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISIMU UHTEPIPETALMU U3Yy4aeMOro Ma-
Tepuana.

[IpakTnueckoe 3aHsATHE B (OopMe MpaKTUKymMa — OpraHusanus yueOHOH paOoThl, Ha-
MpaBJieHHAs Ha PEIIeHWe KOMIUIEKCHOW Y4eOHO-ITO3HABATENbHONW 3a7add, TpeOyromen ot
CTYJEHTa IPUMEHEHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HaBBIKOB.

[IpakTueckoe 3aHsITHE Ha OCHOBE Keiic-MeTo/1a — 00y4eHHe B KOHTEKCTE MOJeNupye-
MOl cUTyallMM, BOCIIPOU3BOIALICH peanbHble YCIOBHS HaydHOM, IPOM3BOJCTBEHHOM, 0OIIe-
CTBEHHOM jaearenbHOCcTU. OOydaroniyecs J0HKHBI IPOAHAIM3UPOBATh CUTYALINIO, pa300paTh-
csl B CyTH NpoOieM, MpeUIoKUTh BO3MOXKHBIE PELIEHUsI U BbIOpaTh Jiyuniee u3 Hux. Keichl
0a3upyrOTCs Ha peajlbHOM (DaKTUYECKOM MaTepHalie WM K€ NMPUOIMKEHbl K pealbHON CH-
TyaluH.

3. UrpoBble TeXHOJIOTHHM — OpraHu3alus 00pa30BaTEIbHOTO MPOLiecca, OCHOBAaHHAs Ha
PEKOHCTPYKIIMU MOJIEJIEH MOBEACHUS B paMKax MPEAJI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opmMbl YUeOHBIX 3aHATHI € MCI0JIb30BAHHEM UTPOBBIX TEXHOJIOTHIi:

VYueOHas urpa — popma BOCCO3/1aHUS IPEIMETHOIO U COLMAIILHOTO COJIEp:KaHus Oyay-
el npoecCUOHaIbHON NESATENIbHOCTH CIIELUAINCTa, MOACTUPOBAHUS TaKUX CHUCTEM OTHO-
LIEHUH, KOTOPBIE XapaKTEPHBI I 3TOM JEATEIIBHOCTH KAK LEJIOT0.

JlenoBasi urpa — MOJEIMPOBAHUE PA3INYHBIX CUTYallUH, CBA3aHHBIX C BBIPAOOTKOW U
MPUHATHEM COBMECTHBIX PEIEHUN, 00CYX/IEHHEM BOIPOCOB B PEXKHME «MO3TOBOIO HITYp-
May, PEKOHCTPYKIHEH (PYHKIIMOHATBHOTO B3aUMOJEHCTBUS B KOJIJIEKTUBE U T.I1.



PoneBas urpa — umuTanys WK PEKOHCTPYKLIMS MOJIEIEH pOJIeBOro MOBEAECHUS B MPe-
JIO’)KEHHBIX CIIEHAPHBIX YCIOBUSIX.

4. TexHOJIOTUM NPOEKTHOr0 00y4eHHMsI — OpraHu3alus o0pa3oBaTeIbHOro Mpolecca B
COOTBETCTBUHU C AJITOPUTMOM IO3TAIHOTO pEIICHHs MPOOJIEMHON 3a/1a4i WM BBIIIOJHEHUS
yueOHoro 3aaanus. [IpoekT mpennosaraeT COBMECTHYIO Y4eOHO-TO3HABATEIbHYIO JESTEIb-
HOCTb IPYIIIbI CTY/IEHTOB, HAIPABJIEHHYIO Ha BEIPAOOTKY KOHLIEIILIUH, YCTAHOBJICHHUE LIEeH U
3aj1a4, (OPMYJIUPOBKY OKHJIAEMBIX PE3YyJIbTAaTOB, ONpPEAEICHHE MPUHIMIIOB U METOJUK pe-
IIEHUs TIOCTaBJIEHHBIX 33/1a4, TUIAHWPOBAHUE X0Ja pabOoThl, MOUCK JTOCTYIHBIX U ONTUMAJb-
HBIX PECYpPCOB, MOATANHYIO pealn3alHio JIaHa paboThl, IPE3EHTALMIO PE3YIbTAaTOB PabOTHL,
WX OCMBICIIEHUE U PEPIIKCHIO.

OcHoOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCcKkuil MPOEKT — CTPYKTypa MpuOIMKeHa K popMaTy HAy4HOIO MCCIIEN0-
BaHU (JI0Ka3aTEIbCTBO aKTyaJIbHOCTU TEMbI, ONpEAEICHIE HaydYHO! mpo0OiieMbl, IpeaMera u
oObeKTa HcCiIeoBaHus, Liesied U 3a/Jad, METOJ0B, MCTOYHHMKOB, BBIIBHUYKEHHE THIIOTE3BI,
0000111eHIE Pe3yNIbTaTOB, BbIBO/Ibl, 0003HAYEHHE HOBBIX MPOOIIEM).

TBopueckuil MpPOEKT, Kak IMpaBUJIO, HE MMEET JeTalbHO MPOpabOTaHHON CTPYKTYPHI;
y4ueOHO-1I03HaBaTeIbHAs JAEATEIbHOCTh CTYJICHTOB OCYILECTBISETCS B pPaMKax pPamMOYHOTO
3aJlaHus, MOJUUHSAACDH JIOTUKE U UHTEPECaM yYaCTHUKOB MPOEKTA, KaHPy KOHEYHOTO PE3YIlb-
Tata (razera, GuiIbM, pa3aHUK, U3AAHUE, IKCKYPCUS U T.I1.).

NudopmanioHHBIH TPOEKT — y4eOHO-TI03HABATENbHAs I€ATEIbHOCTD C SIPKO BBIPAKEH-
HOM 3BpUCTUYECKON HANPABICHHOCTHIO (IIOUCK, OTOOP M CUCTeMaTu3alus UHPOpPMAaIUK O Ka-
KOM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOW HHpOpMaluell, ee aHalu3 U
0000111eHre 1715 Mpe3eHTaluu 00jiee LIMPOKON ayAUTOPHH).

5. UHTepaKTHBHbIE TEXHOJOTMM — OpraHU3alus 00pa30BaTENIbHOIO Ipoliecca, KOTo-
pas mpearnosaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJIEHCTBHE BCEX YYACTHUKOB, JOCTUKEHHE
Ha ATOW OCHOBE JIMYHOCTHO 3HAUYKMMOTO JJIi HUX 0Opa3oBareiabHOro pesyiaprata. Hapsay co
CHEHaTM3UPOBAHHBIMU TEXHOJIOTUSMHU TAKOTO POAa MPUHIIMII UHTEPAKTUBHOCTH MPOCIIEKHU-
BaeTcs B OOJIBIIMHCTBE COBPEMEHHBIX OOpa30BATEIbHBIX TEXHOJOTWH. MHTEpakTUBHOCTH
MOJPa3yMeBaET CyObEKT-CYObEKTHBIE OTHOIIICHUSI B X0JI¢ 00pa30BaTEIHLHOTO Ipoliecca U, Kak
clIeICTBUE, POPMUPOBAHUE CaMOpa3BUBaroIIelcs HH(POPMALTMOHHO-PECYPCHOM CpeIbl.

®opMbl y4eOHBIX 3aHAAITHI C MCIOJb30BAHUEM CIENHATU3NPOBAHHBIX MHTEPaK-
THUBHBIX T€XHOJIOTHii:

Jlexuus «oOpaTHOM CBS3U» — JEKUUA—IPOBOKAIMS (M3JI0)KEHUE MaTepuaia ¢ 3apaHee
3allJTaHUPOBAHHBIMM ~ omIKMOKamMu),  Jekuus-Oecena,  JEKUUSA-AUCKYCCUS,  JIEKLUSA-
MPECCKOH(EPEHITHS.

CeMuHap-UCKyCCHs — KOJIJIEKTUBHOE OOCYXKJIEHHWE KaKOro-jiu0o CHOPHOTO BOIIpOCa,
npoOsieMbl, BBISIBICHHUE MHEHMHM B rpymne (MEeXrpylnoBOW AMajor, AUCKYCCUS KakK CIIOp-
JTAAJIOT).

6. Un(dopManiuOHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TE€XHOJOTHHM — Opra-
HU3auus 00pa3oBaTEILHOIO IpOLEcca, OCHOBAHHAS HAa NPUMEHEHUHU CHELHATU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUYECKUX CPEJICTB pabOThl ¢ HHPOpMAIUEil.

@®opMmbl yueOHBIX 3aHATHI C UCHOJBb30BaHHEM HH(POPMALUOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusamnus — HU3JI0KEHUE COJIEP)KaHUSl CONMPOBOXKAAETCS Ipe3eHTaluen
(neMoHcTpanue yueOHbIX MaTepUalioB, MPEACTaBICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMaAX,
B T.4. WIIOCTPATUBHBIX, PaQUUECKUX, ayIM0- U BUJEOMATEPHAIIOB).

6 YueOHO-MeTOAMYECKOE OOecTIeueHHe CAMOCTOATEIbHOI padoThl 00y4aroIuXCcs

[To mucrummuae «OOoTamenne moJIe3HBIX HCKOMIAEMBIX» MPEeITyCMOTpeHa ayAuTOpHAs
U BHEAyJUTOpHAs caMOCTOsITelIbHas paboTa 00ydaromuxcsl.

CamocrosTenbHas padoTa CTYICHTOB IOCTPOEHA TAKUM 00pa3oMm, 4To B IIporiecce padbo-
Thbl CTYACHTBI 3aKPCIUIAIOT 3HAHUA, IIOJTYYCHHBIC B ITPOLECCE TCOPETUICCKOIO O6y‘IeHI/I5[, TEM
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caMbIM (GOpPMUPYIOT TTPOdeCcCHOHATBHBIC YMEHUS U HaBBIKH.

B mpouiecce nzydeHus: TUCIUIUIMHBI OCYIIECTBISACTCS TEKYIIHN U MEPUOJUISCKUN KOH-
TPOJIb 3a pe3yJIbTaTaMu OCBOCHHS yueOHOro Kypca. Tekymuil KOHTpOJIb OCYLIECTBIISIETCS He-
MIOCPEJCTBEHHO B MPOIIECCE YCBOCHMSI, 3aKperieHs, 0000IIEHUS M CUCTEMATHU3alluY 3HAHUH,
YMEHUH, BJIaJICHUs] HABBIKAMH U TIO3BOJIET OMEPATHBHO IUATHOCTUPOBATH U KOPPEKTUPO-
BaTh, COBEPIIEHCTBOBATh 3HAHUSI, YMEHUS U BJIQJICHHE HaBBIKAMH CTYICHTOB, 0OecrieunBaeT
CTUMYJMPOBAHUE U MOTHUBAIIMIO UX JEATEILHOCTH Ha KaXJOM 3aHATHUU. TeKymuii KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[lepuoandeckuii KOHTPOJIb II€dh KOTOPOTO OOOOIIEHWE W CHCTeMaTH3alus 3HAHHM,
npoBepka 3 (HEKTUBHOCTH YCBOCHHUSI CTYAEHTaMU OIPENIEIIEHHOTO, JIOTUYECKU 3aBEPLICHHOIO
coJiep’kaHus y4eOHOTO MaTepuaja OCyllecTBiseTcs B (GopMe 3alMThl Ja00PaTOPHBIX, KOH-
TPOJIbHBIX paboT.

OneHouHbIe CpesicTBa i IPOBEACHUS TEKYIIEeH arTecTauuu

Tecmot Ona camonposepku:
Bapuanm Ne 1.

1. Uto Ha3bIBaeTCsl 000rameHueM mojie3HbIX HCKONMaeMbIx?

1. D10 mponecchl XUMUYECKOTO pa3/ieIeHHs] MUHEPAJIOB.

2. D10 mpolecchl MEXaHUYECKOTO pa3/ielieHUsl MUHEPAJIOB 0e3 U3MEHEHUsI XUMUYECKO-
IO COCTaBa ChIPbsL.

3. DTO OKHUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE MTPOLIECCHI 3@ CUET YACTUYHOIO MJIH MTOJIHOTO
[epexo/ia AEKTPOHOB OT OAHUX aTOMOB K APYTUM.

4. DT0 mpolecchl UBMEHEHUS CTPYKTYPbl, MUHEPAJIBLHOTO, @ MHOT'/Ia U XUMUYECKOT'O CO-
CTaBa FOPHBIX ITOPOJI B 36MHOU KOpe.

2. KoHueHTpaTOM Ha3bIBaeTcs ...

1. mpoJyKT, B KOTOPOM MaccoBasi J0Jis HOJIE3HOTO KOMIIOHEHTa 3HAYUTEIbHO BBIIIIE,
4YE€M B UCXOJIHOH PYAE;

2. IpOAYKT, B KOTOPOM MaccoBas J10Jisl IOJI€3HOT0 KOMIIOHEHTA HUXKE, YEM B MCXOIHOMN
pyae;

3. MPOJIYKT, B KOTOPOM MaccoBasl J10Jis MOJE3HOr0 KOMIIOHEHTA BBIIE, YEM B UCXOJAHOM
pyle, HO HUXe, YeM B KOHLIEHTPATE;

4. IpOJIyKT, B KOTOPBIN BbIJIEIsIETCS 0O0JIbLIAs YaCTh MUHEPAJIOB BMEILAIOIEN OPOIbI U
BPEIHBIX ITPUMECEH.

3. Cxema nenu annapatos NOKa3bIBaeT...

1. mepedyeHb M MOCIEAOBATEIHHOCTh TEXHOJIOTMUYECKUX MPOLIECCOB U ONEpaluid, KOTO-
PBIM I10/IBEPraeTcs MoJIe3HOE UCKOTIAaeMOE;

2. KOJIMYECTBEHHbIE MTOKa3aTeu 000raleHus Uil KXo onepaluu 1 MpoayKTa;

3. KOJIMYECTBO BOJBI, 100aBIIsieMO€E B ONpeEesIeHHbIE ONepallui U IPOAYKThI oboraiie-
HUS;

4. myTH clieJOBaHMs MOJIE3HOTO MCKONAeMOro U MPOJYKTOB OOOTaIeHUs C YCIOBHBIM
1300pakeHUe anmnapaTos.

4. CTeneHb KOHIEHTPAILIUM IOKA3bIBACT:

1. Bo ckonbko pa3 Macca KOHLEHTpaTa MEHBIIIE MAcChl ChIPbs, U3 KOTOPOrO OH IOJy-
YEeH;

2. Bo ckonpko pa3 MaccoBast 107151 KOMIIOHEHTa B KOHIIEHTpaTe 00Jbllie MacCOBOW JI0JIU
3TOr0 KOMIIOHEHTA B UCXOTHOU PYAE;

3. Kakas 107151 HEHHOr0 KOMIIOHEHTA Mepenia B XBOCTHI;

4. CreneHb NpUOIMKEHUS PEaJIbHOTO Mpoliecca 00oraleHus K uaealbHOMY.

5. Uto noka3piBaeT BBINYKJIAs XapaKTePUCTHKA KPYIHOCTH 110 ILIIOCY?

1. B mpoGe npeob1agaroT KpymHbIe 3epHA.

2. B mpoOe mpeobiagaroT MeIKUe 3epHa.

14



3. B npoOe paBHOMEpHO paclipesieIeHbl KPYIIHbIE U MEJIKUE 3epHA.

4. B mpoOe mpeoOaaaaroT IIIaMBbl.

6. KakoBo Ha3HaYeHHe onepanyy NpPeABapUTEJbLHOI0 I'POX0UYEHHS B CXeMaXx py1o-
MOArOTOBKM?

1. JI7st KOHTPOJIsE KPYIMTHOCTH APOOIEHOTO MTPOIYKTA.

2. Jlns mostydeHust TOBapHOIO MPOAYKTA 3aJAHHOM KPYITHOCTH.

3. s pa3geneHus 4acTull, UMEIOIIHUX pa3Inyusl B TBEPAOCTU WK (popMe KYCKOB.

4.]1ns1 oTAENEHHUS TOTOBOTO MO KPYIMHOCTH MPOJYKTa OT UCXOJAHOI0 MaTepuaia, mocTy-
TMAOIIEro Ha IpobJeHue.

7. 1y rpoxovYeHusi KPYNMHOKYCKOBOI'0 MaTepHajia NMpeuMYyIleCTBEHHO MCIO0Jb3Y-
I0TCH...

1. KOJIOCHUKOBBIE PELIETKH.

2. TUCTOBBIE pEIIETA.

3. IPOBOJIOYHBIE CETKH.

4. MyroBBIE CUTA.

8. [Ipu xkakoMm yc10BuH 3(P(PeKTUBHOCTH TPOXOYEHHUS PaBHA HYJII0?

1. ConeprxaHue OTCEBAEMOro Kilacca KPyIMHOCTH B UCXOJIHOM py/€ paBHO COJEPKAHUIO
OTCEBAEMOTI0 Kjlacca B HaJpELIETHOM MPOJIYKTE.

2. CoJzepkaHue OTCEBAEMOro Kjlacca KPYIMHOCTH B HAJpPELIETHOM MPOAYKTE paBHO HY-
JI10.

3. ConmeprkaHue OTCEBAEMOTO KJlacca KPYITHOCTH B HCXOAHOU pyne paBHO 100%.

4. CopnepxaHue OTCEBAaEMOIrO Kiacca KPYMHOCTH B HAJPEUIETHOM IPOJYKTE pPaBHO
100%.

9. B yem cymHoCTh npouecca ApodjaeHus?

1. Paznienenue Collydnx MaTepuaaoB Ha KJIACChl KDYITHOCTH.

2. Pa3zzeneHne MOJIE3HbIX MCKOMAEMbIX MOJ JECHCTBUEM BHEIIHUX CHJI, IIPEOJ0JIEBAKO-
IIMX BHYTPEHHUE CUJIbI CLETIJICHUS MEXIY YaCTULIAMU.

3. OtneneHne OCHOBHOM Macchl BMEUIAIOUIEH MOPOJbl OT UCXOAHOM pyabl Iepe] TOH-
KUM U3MEJIbYEHUEM.

4. Jlo3upoBaHME U CMENIMBAHUE PA3IMYHBIX [0 KAYECTBY IMOJIE3HBIX UCKOMAEMbIX IS
MOBBILIEHUS OJTHOPOJIHOCTH Kau€CTBEHHOTO COCTaBa py/i.

10. YTo nmoxka3bIBaeT cTeneHb ApodaeHus?

1. Bo ckonbpko pa3 pa3Mep OTBEPCTHI MPEABIAYIIEro CuTa O0JbIIe pa3Mepa OTBEPCTHIA
MOCJIEYIOIEro CUTa B CTAHJAPTHOM HaOOpE CUT.

2. Bo cKoJIbKO pa3 KpymHOCTh APOOJICHOT0 MPOIyKTa OOJIbIIE pa3Mepa pasrpy304HOM
IEJTH IPOOUITKH.

3. Bo ckoJpKO pa3 KpymHOCTh KYCKOB JApPOOJIEHOr0 IPOAYKTa MEHbIE KPYIHOCTH KyC-
KOB, TIOCTYMAIOIIUX Ha IpoOJIeHNE.

4. Bo CKOJIBKO pa3 KpYIMHOCTh KYCKOB APOOJIEHOTO MPOAYKTa OOJIBIIE KPYIMTHOCTH KyC-
KOB, TIOCTYMAIONIUX Ha IpoOJIeHNE.

11. B MesibHULIAX caMOM3MeJIbYeHH S U3MeJlbYalolieil cpeaoi ABJIsSIIOTCH:

1. cranbHBIE CTEPIKHH.

2. cTajbHbIE WIKA YYT'YHHBIE LIApHI.

3. pyAHas «rajus».

4. XpyIHbIE KYCKH PY/IbI.

12. Kakoii U3 nepe4yncaeHHBbIX NPOLECCOB He OTHOCUTCH K TPABHTALIMOHHOMY Me-
TOAy oboramienusi?

1. orcanka

2. KOHIEHTpaIMs Ha CTOJIaX.

3.000raiieHue B TSHKEIBIX CYCIEH3USX.

4. oborailieHue 1o TPEHHUIO.
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13. Obs1acTh NIpUMEHEHUs1 KOHLEHTPALMOHHBIX CTOJIOB.

1. JIns oOorarmieHust 30JI0TOCOIEPKALUX NTECKOB U TOHKO M3MEIbYEHHBIX PYJ PEIKUX
METaJJIOB KPYITHOCTBIO MEHEE 3 MM.

2. Jlns oboramenus yriei kpynmHocTeo 250-0,5 MM.

3. JIns oboramienust py 4€pHBIX METAILIOB KpymHOCTHIO 50-0,2 MM.

4. 1ns oboraiienus cyabGUIHBIX Pyl IBETHBIX METAJIIOB.

14. CymHocThb npouecca neHHoii gpuoranuu.

1. I'mapoduiibHbIE YaCTHUIIBI 3AKPEIUISIOTCS Ha BO3AYLIHBIX Iy3bIPbKaX U BCIUIBIBAIOT HA
MIOBEPXHOCTb, THJIPO(POOHBIE HACTULIBI OCTAIOTCS B 00bEME MYJIbIIbI.

2. I'mapodoOHbIe yacTUIIbl 3aKPEIUIAIOTCA Ha BO3AYIIHBIX My3bIpbKaX M BCIUIBIBAIOT Ha
MIOBEPXHOCTb, THJIPO(PUIBLHBIE YACTUIIBI OCTAIOTCS B 00BEME ITYJIBIIbI.

3. T'mapodoOHbIe U ruAPOGUIbHBIE YACTULIBI 3aKPETUIAIOTCS Ha BO3AYIIHBIX ITY3bIpbKax
Y BCIUIBIBAIOT HA IOBEPXHOCTb.

4. T'unapodobHbie U THAPO(DUIBHBIE YACTULIBI OCTAIOTCSI B 00bEME ITYJIBIIbI.

15. OcHOBHBIM (GU3MYECKHM CBOWCTBOM MHMHEPAJIOB, OINPEIeJSIONIUM BO3MOXK-
HOCTh MATHUTHOT'O 000TallleHN s, ABJISAETC:

1. Y ienpHass MarHuTHas BOCIIPUUMYHUBOCTD.

2. Jlupnextpruyeckas MpOHUIIAEMOCTb.

3. JlromunecneHus (X0I0/1HOE CBEUCHUE).

4. Tpubosnexkrpuueckuit 3pdexr.

Bapuanm Ne 2.

1. Iesb10 000raTUTEJIBHBIX IIPOLECCOB SIBJIACTCH:

1. Bolgenenue MeTaioB U3 XMMHUYECKUX COCIUHEHHUM U OT/EJICHHE HEMEeTaTTMYeCKUX
KOMITIOHEHTOB.

2. OuyucTKa METAJJIOB OT HEXKEJaTeJIbHBIX MprUMecei.

3. OTnenenue Moye3HbIX MUHEPAJIOB OT BMEUIAIOIIEH MOPOAbl U BPEAHBIX IPUMECEN U
MOJIyu€HUE KOHLIEHTPATOB, 110 CBOEMY KadyeCTBY YJOBJIETBOPSIOMIMX TPeOOBaHUSAM IOCIIE-
JYIOLIUX NEePEIETIOB.

4. V3BnevyeHne OTAENbHBIX COCTABIIAIOIIMX TBEPIOTO MaTepuaga ¢ MOMOUIbIO PacTBO-
pUTeIs.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBAETCH:

1. CxomieHue Moje3HbIX UCKOTIaeMbIX B 3¢MHON KOpE.

2. DAeMeHT WM IPUPOIHBIM MUHEpa, C LEIbI0 MOIYYeHUs KOTOPOro J00bIBaeTcs Mo-
JIE3HOE MCKOIaeMoe.

3. IlpuponHoe XHMMHYECKOE COeIuMHEHHue, oOpasyroleecss MpPU Pa3IUdHbIX (UIHUKO-
XMUMHMYECKUX Mpoleccax, IPOTEKaroIIMX B IIIyOMHAX U HA IOBEPXHOCTH 3€MIIH.

4. DnemMeHTbl WM MPHUPOJHBIE MUHEPAJIbl, KOTOPbIE YXYyIIIalOT KaueCTBO KOHLIEHTpa-
TOB.

3. ¢ exkTUBHOCTH 00OralIEeHUsA XapaKTePHU3yeT...

1. MOJIHOTY OTJIENIEHUS MEJIKOTO MaTepuaia OT KPyITHOro.

2. U3BJIEYEHUE TPAHUYHOTO KJ1acca KPYIMHOCTH B CJIUB WJIM B MECKH.

3. OJII0 EHHOr0 KOMITIOHEHTA, ePELIeAIero B KOHIEHTPAT U3 UCXOAHOM py/IbI.

4. cTrenieHb TPUOIMKEHUS PEATHHOTO MPOIecca 0OOTAIECHHS K UICATHPHOMY.

4. BogHo-u1amoBasi cxeMa MoKa3bIBaeT:

1. [lytu cnenoBaHus MOJIE3HOTO MCKOIAEMOr0 U IMPOJYKTOB 0OOTallleHUsl C YCIOBHBIM
M300paKEHUEM ammapaToB.

2. IlepeueHp U MOCIIEIOBATENLHOCTh TEXHOJOTMYECKUX IPOLIECCOB U OINEpaliu, KOTo-
PBIM I0/IBEpraeTcs MoJIe3HOE UCKOMaeMOe.

3. KonnuecTBeHHbIe OKa3aTean 00oraieHus 1Jis Kax 101 orepauu U MpoyKTOB.

4. KonuuecTBo BOJibl, 100aBIIsieMOE B OT/I€IbHBIE ONIEPALIUM U ITPOTYKTHI.
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5. Kakasi u3 nepeyHcjeHHbIX ONlepanuii He OTHOCUTCH K MOATrO0TOBUTEIbHBIM MPO-
neccam odoraienusi?

1. dpobnenue.

2. I'poxoudeHue.

3. Ycpennenue.

4. O4nCcTKa CTOYHBIX BOJI.

6. UTo nmokasbiBaeT TOYKA NepecedeHsi CYMMAPHOil XapaKTePUCTUKH «I10 IJIIOCY»
¢ ocbl0 abcuucc?

1. Pazmep MakcuManbHOTO KycKa B Ipooe.

2. PazMep MUHMMAaJIBHOTO KyCKa B TIpo0e.

3. CpenHeMenMaHHBINA pa3Mep.

4. Cpennuil nuaMeTp Kycka.

7. JIOCTOMHCTBOM IUTAMIIOBAHHBIX (JIMCTOBBIX) pelleT SABJISETC:

1. ITpo1oIKUTENBHBIN CPOK CITY OBl U IOCTOSTHHBIN pa3Mep OTBEPCTUH.

2. bospIas miomaab «KUBOTO CEYEHUS.

3. Manas momaab «GKMBOTO CEUCHUS».

4. BelcTpblit U3HOC, Pa3pblB U CMEILIEHHE TIPOBOJIOYEK.

8. ®opmyaa nis pacyera 3PpPEeKTHBHOCTH IPOXOYECHHS:

1. E=g¢ — Y«
2. F = yx(ﬂ_a) ;
gwf@
_ (B-a)e-6) |
a(100-a)p-06)’
4 = Zmw g

Haop. *a

9. Yem ompenessieTcsi IJIaBHBIM 00pa30oM KOHe4YHasi KPYNMHOCTh AP00JIEHOT0 MPo-
aykrTa?

1. PazMepom BKpaIlJIEHHOCTH 3€PEH IOJIE3HBIX MUHEPAJIOB.

2. Kpenoctsro pyasl.

3. MaccoBo¥ J10J1€il IEHHOTO KOMIIOHEHTA B PYJIE.

4. KpynnHOCTBIO UCXOTHOU PYABI.

10. Kakum o0pa3oM npoucxXoauT npouecc ApodjeHns: B KOHYCHbIX Apo0uKax?

1. 3a cyeT AMHAMHYECKOTO BO3JICHCTBHSI pOTOpA.

2. 3a cuer pa3AaBIMBaHUs MEXIY IBYMS IIUTAMU.

3. 3a cueT 3KCIEHTPUYHOIO JABM)KEHUSI BHYTPEHHEI 0 KOHYCa.

4. 3a cuer 3axBaTbIBaHUA 3yObsIMH U pacKajbIBaHUA 0 TpeOyeMOi KPYITHOCTH.

11. ITonsTHE 0 rUAPABIMYECKON KJIaCCU(PUKALUH.

1. TIpouecc pa3neneHusi CMeCH MUHEPAJIbHBIX 3€PEH Ha KJIACCHI KPYIMHOCTH MO CKOPO-
CTSAM OCaXICHUA B BOJHOM Cpere.

2. Ilpouecc pazaesieHuss CMECH MUHEPAJIbHBIX 3€PEH Ha KJIACChl KPYIHOCTH MO CKOPO-
CTSAM OCQXJCHUS B BO3JIYIIIHOM Cpeae.

3. IIpouecc pazneneHus cMECH MUHEPAIbHBIX 3€pEH Ha KJIacChl KPYIMHOCTH IIPHU MOMO-
[I{ MPOCEUBAIOIINX MOBEPXHOCTEM.

4. Ilpouecc pa3neneHus CMECH MUHEPAJIbHBIX 3€peH MO IUIOTHOCTU B BOJHOM cpene,
MYJbCUPYIOLIEH OTHOCUTENLHO pa3JesisieMOl CMECH B BEpTUKAJIbHOM HaIlpaBJICHUU.

12. IIpouecc pa3aesieHus 4YaCTHI B TAKeJbIX cpeaax (CycneH3usiX) MPOMUCXOAUT:

1. Ilo mIOTHOCTH YaCTHII.

2. 1o ckopoCTAM MaJeHUs YacTUIl B CPEIE.

3. Ilo KpymHOCTH YacTHII.

4. Ilo ¢opme gacTwuil.
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13. I'/1aBHBIM 10CTOMHCTBOM (PJIOTALMOHHOT0 METO/1a 000TrallleHNsl SIBJISIETCH:

1. Hu3kuit pacxon 31eKTpO3HEPIUH.

2. IIpocroTa mpon3BOJACTBEHHOTO KOMILIEKCA.

3. OTHOcUTENBHAS JISIIEBU3HA TIOTyUYEHUS] KOHIIEHTPATOB.

4. YHUBEPCAIIBHOCTh, BO3MOXKHOCTD Pa3/IeJICHUs JTFOOBIX MUHEPAIHHBIX KOMILIEKCOB.

14. B kaKkuX noJisiX NPOMCXOAUT MAarHUTHAA cenapanus?

1. B nyieKTpUYECKUX MOJIAX.

2. B HEOTHOPOAHBIX MArHUTHBIX MOJISX.

3. B 0IHOPOIHBIX MAarHUTHBIX MOJISX.

4. B 3JI€KTPOMAarHUTHBIX MOJISX.

15. O0JsiacTh NpUMeEHEHHUS IJIEKTPUYECKOM cenapanum:

1. OboramieHue pya Y4epHBIX METAIOB.

2. OboramieHre TEXHOJIOTUYECKOTO CHIPhsl C HU3KOM MAcCOBOM JI0JICH IEHHBIX KOMIIO-
HEHTOB.

3. JloBojKa HEKOHIUIIMOHHBIX KOHIEHTPATOB PYA PEAKUX METALIOB, KEPAMUUECKOTO
CBIPbS, CIFOJI, aJIMA30B.

4. OO0oraiieHue BCexX TUII0B MUHEPATILHOTO ChIPbSL.

Bapuanm Ne 3.

1. Kakoe u3 nepeuyncjieHHbIX 10JIe3HBIX HCKONAaeMbIX He MoOABepraercs odorarie-
HHIO?

1. Hedrs.

2. XKene3ucrele KBApLUTHI.

3. BOKCUTHI.

4. Anmasbl.

2. XBoCcTaMH HA3bIBaeTCH:

1. [Iponykt, B KOTOpOM MaccoBasi J0Jisl IIEHHOIO KOMIIOHEHTA BBIIIE, YEM B UCXOIHOMN
pyle, HO HUKe yeM Tpedyemasi B KOHIEHTpare.

2. IlpoaykT, B KOTOPOM MaccoBast A0JIsl HEHHOI0 KOMIIOHEHTA 3HAUUTENIbHO BBIILIE, YEM
B UCXOJHOU pyIe€.

3. [IpoayKT, B KOTOPBIN BBIAEISACTCA OOJIbIIAS YaCTh BMEIIAIOMICH MOPOJIbI U HE3HAUN-
TeJbHAas YaCTh LIEHHOT'O KOMIIOHEHTA.

4. IIpoayKT, MOCTyNAIOMUK B JIIOOYIO OTIepariio 000TraieHus U B JTI00YI0 MAIlIHHY.

3. Kakoii u3 nmepeymciieHHBIX NPOLECCOB He OTHOCUTCHA K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarnuTHas cenapauusi.

2. DneKkTpuyeckas cernapanusi.

3. Pagnomerpuyeckas cenapanus.

4. Arnomepanusi.

4. CMTOBBIM aHAJIN30M Ha3bIBAETCH:

1. 3mepeHue KpynHbIX KyCKOB IO TPEM B3aUMHO NEPIIEHIUKYISIPHBIM HAIIPABICHUSM.

2. Pazgenenne marepuana o CKOpPOCTH IAaJICHUs YaCTHLl PA3JIMYHON KPYITHOCTH B BOJ-
HOW cpee.

3. U3mepenue yacTul 1OJI MUKPOCKOIIOM M KJacCU(UKALUA WX HA TPYNNbl B Y3KUX
IpaHULIAaX ONPEEIIEHHBIX Pa3MEPOB.

4. PacceB npoObl MaTepuaja Ha HECKOJIbKUX CUTaX C Pa3IMYHBIMU CTaHAAPTHBIMU pa3-
MepaMH OTBEPCTUH 3aJaHHOTO MOIYJISL.

5. Kakoro HasHaueHHe onepanuu KOHTPOJbLHOI0 rPOXOYEeHUs] B CXeMaX pyAoIo-
roToOBKU?

1. JI7st KOHTPOJISE KPYIMTHOCTH APOOIEHOTO MPOIYKTA.

2. Jlns mostydeHust TOBapHOIrO MPOJAYKTA 3aJAHHOM KPYITHOCTH.

3. Ins pa3nenenust MmaTepuaia Ha HECKOJIBKO KJIACCOB KPYIHOCTH Mepe]l KOHLEHTpalu-
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€l Ha CTOJIAX.

4. Jlns oTneneHys roTOBOTO MO0 KPYIMHOCTH MPOJAYKTa OT UCXOJHOTO MaTepuaia, mocTy-
TMAOIIETO Ha IpoOIIeHNe.

6. Kak BimsieT yroJ HaKk/JoHa NMpocerBalollell MOBEPXHOCTH FPOX0TAa HA ero Npo-
U3BOJAUTEIbHOCTD U 3(P(PeKTHBHOCTH IPOXOYEHUs1?

1. He Bnuser.

2. Yem OGoJibliie yros HakJIOHA, TEM BbILIE MPOU3BOAUTEIBLHOCTh I'poX0Ta U 3PHEKTUB-
HOCTb I'POXOYECHHUS.

3. Uem Oosbllie Yyroa HakjOHA, TEM BbIIIE MPOU3BOAUTEIBLHOCTh IPOXOTAa U HUXKE A(P-
(EeKTUBHOCTh TPOXOUECHUSI.

4. Yem OoJbllie yroa HAKJIOHA, TEM MEHbILE MMPOU3BOIUTENBHOCTh I'POXOTa U OOJIbIIE
3¢ (HEKTUBHOCTH TPOXOYCHHS.

7. Kakoe n1po0./eHune Ha3bIBaeTC MEJIKHUM?

1. Ot 1500-500 no 350-100 mm.

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

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

4. Ot 30-10 g0 3 mm.

8. Cnioco6 pa3rpy3ku u3MeJIb4eHHOr0 POAYKTA U3 CTEeP;KHEBOH MeJIbHMIbI:

1. CBOOOIHBIM CIIMBOM 4Y€pe3 pa3rpy30uHyto namndy.

2. JIndprépamMu NpUHYAUTENBHO yIAISIETCS U3 MEJIbHULIBI.

3. YUepes Hapy)HOE MWIMHAPUYECKOE CHUTO.

4. Yepes pelieTky ¢ LesIMH KIMHOOOpa3HOU (GOpMBI.

9. Kakoii U3 nepe4nc/jeHHbIX ANNAPATOB OTHOCUTCS K LEHTPOOEKHBIM KJIaccu(pu-
KaTopam?

1. CriupanbHbli Ki1accuuraTop.

2. Peeunsrii kitaccugukarop.

3. IlupamuianbHbIN KIaccuuKaTop.

4. I'uIpOLIMKIIOH.

10. ®roTaunoHHOE 000OraleHHEe OCHOBAHO:

1. Ha pa3nuuuy B cMaunBaeMOCTH MUHEPAIOB.

2. Ha pa3nuuunu B IJIOTHOCTSX MUHEPAJIOB.

3. Ha pa3nnuun B 1BETE MUHEPAIOB.

4. Ha pa3znuuuu MUHEPAJIOB B CIOCOOHOCTH OTPaXkaTh, IPOIYCKATh, IPEIOMIISITH CBET.

11. Ha3zHauyeHHe peareHToB - cod0uparesieil Bo (pyroTamum:

1. nst ruapodoOuzaium NOBEPXHOCTH YaCTHUL.

2. J1ns ruapopuiin3aniy noBEpXHOCTH YaCTHULL.

3. Mg uamenenus pH groTanMoHHOM MyabIIbL.

4. J1nst u3MeHEeHHsI HOHHOTO COCTaBa ITyJIbIIbI.

12. Kakoii U3 nepe4nc/jeHHbIX allIAPaTOB He SIBJIsIeTCS TPABUTALMOHHBIM?

1. BunToBo# cemaparop.

2. TsxenocpeAHbIi KOHYCHBIM cemapartop.

3. DIEKTPOCTaTUYECKUI cemapaTop.

4. ITaeBMaTHUECKHI cenaparop.

13. OTaAn4YMTeIHHOH 0CO0EHHOCTHIO CeNapaTopoB AJs 000raleHns cJIadOMarHuT-
HBIX PYJ sIBJISIETCH:

1. Hanuuue BaHHBI.

2. Hanuuue GapabaHa U3 HEMarHUTHOIO MaTepuaa.

3. Hanuyue MarHUTHOM CUCTEMBI U3 TOCTOSIHHBIX MarHUTOB.

4. Hanuuue paboueil 30HbI MaJION AJTMHHBI U BBICOTHI C BBICOKOIN HAIPSHKEHHOCTHIO TI0-
Jsl.
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14. Heo0xoauMbIM yCJIOBHEM pa3jejieHHs] MUHEPAJIOB MPH JIEKTPUYECKOH cemna-
panuu siBJIsieTcsi:

1. IlpumeneHne peareHToB.

2. Cozmanme cpenpl pa3felieHus] TPOMEKYTOUYHOW IUIOTHOCTH MEXIY TUIOTHOCTSMH
paznensieMbIX MUHEPAJIOB.

3. Co3ganue HEOHOPOIHOTO MarHUTHOTO TIOJIA.

4. 3apsiika 4aCTHUIl TEM WU MHBIM CTIOCOOO0M.

15. Hesab10 000raTuTEIBLHBIX POLECCOB ABJIACTCH:

1. Beimenenue MeTauioB U3 XMUMHYECKUX COCAMHEHUN W OT/ENICHHE HEMETaUTMUYEeCKUX
KOMIIOHEHTOB.

2. OuncTKa METaUIOB OT HEXKEJIaTeIbHBIX TPUMECEH.

3. OtneneHue MoOJe3HBIX MUHEPAJIOB OT BMEMIAIOIIEH MOPOIbl U BPEAHBIX MPUMECEH U
pasneneHne KOMIIOHEHTOB Ha Psijl MPOAYKTOB, PUTOIHBIX JIUIS JAJIbHEHUIIEH mepepaboTK.

4. V3BneueHnue OTACIBHBIX COCTABJISIONIMX TBEPAOTO TOJE3HOTO0 MCKOMAeMOTO C IIO-
MOIIIBIO PACTBOPHUTEIIA.

Koumponvnas paboma Nel

HamnucaTs Ha3BaHWE POAYKTOB OOOTANICHUS U JaTh UM OTIPEICIICHUS.

Hamucath OCHOBHBIC TIOKa3aTeW MPOIYKTOB oboramieHus. JlaTh omnpeneicHus u
HamucaTh GOPMYIIBI IS UX ONPEICICHHSL.

Koumponvnas paboma Ne2

[To mpencraBiieHHBIM AaHHBIM TIOCTPOHMTH CHUTOBYIO XapakTtepuctuky. Ilo rpaduxy
OTIPEIeTTUTh: MAaKCUMAJIbHBIA pa3Mep maTepuaiia B mpole, cpeaHuil pa3mep, npeodiagaHue
YaCTHUII, YaCTHBIN BBIXOJ KJIIACCOB.

Koumponvnas paboma Ne3
[IpuBectn scku3 000pyAOBaHMS Ha BBIOOp Uil TPOXOUEHHUS, JAPOOJIEHUS WIH
n3MenpueHus. Hamucats npuHun paboTel 000pyJ0BaHMs, JOCTOMHCTBA U HEAOCTATKU.

Koumponvnas paboma Ne4

[IpuBectn 3cku3 00OpyAOBaHUA IJIsi TPABUTAIMOHHOTO M MarHUTHOTO OOOTaIIeHUs
MOJIE3HBIX HCKomaeMmbiX. Hamumcarte mnpuHnunm padboTel 00OpyAOBaHUS, IJOCTOMHCTBA H
HEIOCTATKH.

Hammcarp w mnpencTtaBuTh CXEMAaTHUYHO MEXaHU3M JIEWCTBHS  (JIOTAIIMOHHBIX
peareHToB.

Konmpoavuas paboma NeS
Knaccudukanuss omepanmii oOGe3BokuBaHus. WX Ha3HayeHUs, IOCTOMHCTBA U
HEJIOCTATKU OIEpPALIHil.

Koumpoavuas paboma Neb
[IpuBecT MPUHIMITUATIBHYIO CXeMY 00O0TaIlleHNUsI MaTHETUTOBOM PY/IbI.

Ilpumepnutii nepeuens mem u 3a0aHUIL 0711 NOO20MOGKU K 3a4emy U IKIAMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB MCTIOIB3YIOTCA TP Pa3INYHBIX METOAAX OOOTraIeHus?

2. Korga Heo6x01uMO NPUMEHATh MEXaHUYECKOe oboralieHue?

3. VI3 xakux omnepamuii COCTOAT MPOIECChl 000TAIICHUS ?

4. Kakue npouecchl nepepabOTKd MUHEPAIBLHOTO ChIPbsi HA3bIBAIOTCS MOATOTOBUTEINb-
HBIMU?

5. Kakue mporieccel nepepadoTKu MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMH ?

6. Kakue nporeccol nepepabOTKH MHUHEPAIbHOIO ChIpbs HA3bIBAIOTCS BCIOMOTATEllb-
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HBIMU?

7. Kakue mpoayKThl TIOJIy4arOT B PE3yJIbTaTe 00OTaAICHUS?

8. Uem ompezensieTcs: npereiabHO BO3MOXKHAs MaccoBasi J10Jid LIEHHOTO KOMIIOHEHTa B
KOHIICHTpaTe?

9. [IpuBeauTe KaYECTBEHHYIO CXeMY 00OTallleHusI U CXEMY LI€NU alnapaTos.

10. Yem ompepensercst KPymHOCTh, JO KOTOPOH IMOJIE3HOE MCKOMaeMoe APOOUTCS, W3-
MeJbyaeTcs nepea odorameHneM?

11. Tlouemy npumensiercs craguaibHoe apoOieHre? YTo Ha3bIBae€TCsA OTKPBITHIM U 3a-
MKHYTBIM LIUKJIOM JIpOOIeHUs?

12. Kakue anmapatrbl HCTIOIb3YIOTCS ISl IPOOICHUS U U3MENIbYCHUS PYbl?

13. B yem cocToUT Ha3HAUYEHUE OTepallii TPOXOUYCHHUS, Kiaccudukanuu?

14. Kakue amnmapatrbl HCTIONb3YIOTCS ISl ONepalvii FPOXOYEeHUs U KilacCupuKaum?

15. Kakne 3akoHOMEPHOCTH JIe)KaT B OCHOBE IPaBUTAIIMOHHOTO TIpoIiecca 00orameHus ?
Knaccudukanus rpaBUTalliOHHBIX POLIECCOB.

16. Yto Ha3bIBaeTcs npoiieccoM otcagku? OTcaJouHble MalluHBL.

17. Kakne cuiibl JEHCTBYIOT HA MUHEPAJIbHBIE YAaCTULBI HA IOBEPXHOCTH KOHIIEHTPALIH-
OHHOTO cTOJa?

18. Kakue moJie3HbIe HCKOMIaeMbIe 000TalIaroTCsl Ha KOHIIEHTPAITMOHHBIX cTos1ax? O60-
raiieHre Ha BUHTOBBIX CENapaTopax U KOHLEHTPALUMOHHBIX CTOJIAX.

19. Yto Takoe TspKenas cpefia U Kakue TUIIBI TSDKEJIBIX CpeJl BCTPEYaroTCsl B MPAKTUKE
oOoraieHus?

20. B 1yem 3akitouaeTcsi CyIHOCTh MPOIECca Pa3ACICHHs B TSKEIBIX Cpeax?

21. Kakue cymecTByOT OCHOBHBIE THIIbI AlIapaToB Ul PA3JEJICHUS B TSKENBIX CyC-
neH3usx? OnuiuTe IPUHLIUI UX PAOOTHI.

22. Kiaccudukanusi GpoTaliMOHHBIX MpolieccoB. B yem 3akiodaercs mporuece (iaoTa-
uuu’?

23. Yto Ha3bIBAETCS KPACBBbIM YIJIOM CMayMBaHUS?

24. KakoBo Ha3zHaueHUE (DIOTALMOHHBIX PEareHToB, UX Kilaccupukamus?

25. B uem npenmMytiecTBo UIOTAIMOHHOTO METO/1a 00OTaIeHUs TIepeT OCTATbHBIMHU?

26. Yto HazpiBaeTcs mpsamMoit u oOpaTHoi duoTtarmeit? Kakue onepanuu ¢uiotanuu Ha-
3bIBAIOTCSI OCHOBHBIMH, MIEPEUHCTHBIMH, KOHTPOJIbHBIMU?

27. Kak BBIIENSIOTCA II€HHbIE KOMIIOHEHTHI NPHU CEIEKTUBHOW M KOJUIEKTUBHO-
CEJIEKTUBHOM cxeMax (uoTaruu?

28. Knaccudukanus ¢oTtaniMoHHbIX MamuH. BemomorarenbHoe ¢uioTanoHHOE 000-
pyIOBaHHe.

29. MarHuTHO€ 10JIe ¥ €ro CBOMCTBA. MarHuTHasi BOCIIPUMMYUBOCTb.

30. Kak pa3nuuaroT MuUHEpasbl [0 MarHUTHBIM cBoiicTBam? Kakoil cuiiel TpeOyroTcs
MarHuTHbIE MOJIs 17151 X oOorauieHus ?

31. OTKpbITHIE U 3aMKHYTbIE MAarHUTHBIE CUCTEMbI. MarHUTHBIE MOJIS1 CENapaTopoB.

32. Kakue cyniecTByIOT TUIIbI MarHUTHBIX CENapaTopoB?

33. MarunuTHbI€ cenapatopsl JUIsi 000oraiieHus: CUIbHOMAarHUTHBIX PY/I.

34. MaruuTHbl€ cenapatopsl JUIsl o0oraiieHus c1adoMarHuTHBIX Py/I.

35. HazoBuTe MeTobI U ammaparbl 00€3BOKUBAHUS MPOJLYKTOB OOOTaICHHUS.

Lenbto nabopaTopHbIX pabOT MO JAHHOM AMCLUUIUIMHE SABJISETCS MPAKTUUYECKOE O3Ha-
KOMJIEHHE CTYIEHTOB C PAa3JIMYHBIMU MPOLIECCAMHU U METOJaMU OOOTraIleHUsl MMOJIE3HBIX HC-
KOIAaeMbIX, a TAKXKE [OTy4E€HHE HAaBBIKOB IO BBINOJIHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYIEHT J0JDKEH YMETh NpPaBHJIbHO 0OOCHOBATH MPUMEHEHME Ipoliecca UM MeToja obora-
LIEHUS JJIs 33JJaHHOTO TUIIA PYJIbl, pAaCCUUTAaTh OCHOBHbIE TMOKa3aTesd 00OTalleHusl U Hpea-
CTaBUTh WHIUBUIYaIbHbIA OTYET. Bce mosydyeHHble dKCIIEpUMEHTANIbHbBIE JaHHbIE HE00XO0-
MO MPOAHAIU3UPOBATH, IPOBEPUTH BBHIIOJIHEHA JIM OCHOBHAS 1eJib paboThl, cHOpMyInupo-
BaTh BbIBOJBI. ECIM MoydeHbl HU3KHE TEXHOJIOTMYECKHUE MOKa3aTean 00OoralieHus, yKka3aTh
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BO3MOYHbBIE IPUYUHBI U IIyTH MOBBIIICHUS TOKA3aTEIeH.
[Ipu BeImONIHEHHM PabOT CTPOro coOIOJaTh MpaBUJa TEXHUKH O€30MaCHOCTH U HH-
CTPYKIIMH TI0 paboTe ¢ arnmapaTypoi.

[Tepedens mabopaTopHBIX pabOT:

1. U3yuenue pabOThl HIEKOBOM IPOOMIIKM U MTPOU3BOJICTBO CUTOBOIO aHAIM3a
2. W3yuenue paboOThl TMPALIMOHHOTO I'poX0Ta U omnpejeneHne 3p(GeKTUBHOCTU IPOX0-
YeHUS
3. M3yuenne npouecca u3MeNbYEHUs Pyl B IIAPOBOI MEJIBHUIIE
4. OborarieHue KeJIe3HbIX Py Ha MAarHUTHOM CEIapaTope
5. OborarnieHre MOIMMETAIUTMYECKUX PY/I IO CXeMe TPSMO CEIEKTUBHON (hIoTanun
6. O6oraiieHre NoJIe3HbIX HCKOMAEMbIX Ha KOHLIEHTPALMOHHOM CTOJIE.

[Tpu BBITIOTHEHUH KOHTPOJILHONW pabOTHI CTYACHTHI JOJKHBI HAYYUTHCS PACCUUTHIBATH
KOJIMYECTBEHHBI MUHEPAJIOTHYECKHIA COCTaB PyIl W KOHIEHTPATOB, ONPEACIATH MPEIEITbHO
BO3MOXHYIO MacCOBYIO JIOJII0 KOMIIOHEHTa B MPOJAYKTax OOOTAILEHUS U MAacCOBYIO JOJIIO
KOMIIOHEHTa B 00BETMHEHHOM TPOIYKTE, T.€. MPUOOPECTH HABBIKH HCIIOJIB30BAHHS TEXHOJIO-
rMYECKUX MOoKa3aTesel Ui COCTaBlIeHUs OajaHca MPOIyKTOB 00OralleHus.

JIJ1st OTIEHKH MPOIECCOB 00OTAIICHUS TIOJIE3HBIX NCKOTIAeMbBIX HEOOX0AUMO YCBOHUTH OC-
HOBHBIE TEXHOJIOTHYECKHE MOKA3aTeNU: BBIXOJ MPOJYKTa, MAaccoBas JOJSI KOMIIOHEHTA, W3-
BJICUCHHE KOMIIOHEHTA, CTETIEHb KOHIICHTPAILIMH, CTEeIIEHb COKpaIieHus, 23ppekTuBHOCTH 000-
ramenus. CTyIeHThl JOJDKHBI YMETh TOJIh30BAThCS (POpMylIaMu Ui OTIpPE/IEICHUsT BBIXOIa
KOHIICHTpATa 10 JaHHBIM XUMHYECKOTO aHaJi3a MPOIYKTOB IepepadOTKH, YypaBHEHUSIMH Oa-
JIaHCa U ypaBHEHUEM, CBSI3BIBAIOIIUM MEXy COOOH OTHOCHTENBHBIC MoKa3zaTenu. Kpome 31o-
ro, CTYIEHTHI JIOJDKHBI HAYYHUTHCS PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHUYECKHE IMOKA3aTeIN
pas3zieseHus 10 CemapanroOHHBIM XapakTepucTukaMm. MHTeprnpeTnpoBats (QpakiMOHHEIE, ce-
MaparMoOHHbIC XapaKTEPUCTHKH U [S-QyHKIHMIO pyapl. PasnudaTs cemapanioHHbIE XapaKTepH-
CTHKH amlapaToB IPaBUTAIMOHHOTO, MAarHUTHOTO, (DJIOTAITMOHHOTO M AJIEKTPHYECKOTO METO-
I0B oboramieHns. PaccunThIBaTh 1MOKa3aTeNd BOJHO-IINIAMOBOI CXEMBI M YMETh COCTaBIISITh
OayaHC BOJIbI B OIIEpALIMH.

B mpomecce BBITIOTHEHNST KOHTPOJIBHONW PabOTHI CTYIEHTHI JOJDKHBI TAaKXKE HAYUHUTHCS
CTPOMTH H TIOJIH30BATHCS XAPAKTEPUCTUKAMHU KPYITHOCTH MPOAYKTOB, OMPEEISATh dPPEKTHB-
HOCTb 'POXOUYEHHS ¥ PACCUUTHIBATH KOJMYECTBO MPOIYKTOB B ONIEPAIH TPOXOYEHUS TIO I'pa-
HYJOMETPUYECKHM XapaKTEPUCTUKAM; ONPEACIATh BEIHMUMHY HUPKYIHPYIOMEH Harpys3Kd
IUTSL OTHOCTAATIBHON CXeMbI U3MENbUYCHHUST; OTIPENIENIATh CKOPOCTH TaICHHs YaCTHII Pa3iIid-
HBIX MHUHEPAJIOB 33JJAHHOM KPYITHOCTH B PAa3HBIX CpE/Iax.

Jnisi BBITIOJTHEHHUSI KOHTPOJIBHON pabOTHl CTYy[J€HT MPUHUMAET MUCXOJHBIC JAaHHBIC IS
Ka)/IOTO 33/IaHUsI B COOTBETCTBYIOMIMX TaOIMIaXx U pucyHkax. Homep BapmaHTa COOTBETCT-
BYET MOCJeIHUM U paM B 3a4€THOM KHIKKE (U1 CTYJEHTOB 3a04HOU (POPMBI).

BrimonHeHHas KOHTPOJIbHAsT paboTa MPEICTABIISCTCS B BUJIE MOSCHUTEIBHOMN 3aIMCKH,
ohOopMIICHHOH C cOOMIOACHNEM TpeOOBaHUM JEHCTBYIONINX CTAaHIAPTOB. B 3amucke MTOKHBI
MPUBOAMTHCS YCIIOBUS 3a/1a4, 0OOCHOBaHHME TMPUHATOTO pEIICHUs,, He0OXOAUMbIE BHIUUCIIE-
HUS, TpadyKH, TaOIHIBI ¥ CCHUIKH HA MCIIOJIb30BaHHBIE JTUTEPATypHBIC UCTOYHHUKH. Bee Tald-
JMIBI ¥ PUCYHKH JTOJDKHBI MIMETh Ha3BaHME, KPUBBIC Ha TpaduKax JOJDKHBI HyMEpOBATHCS C
pacmupoBKOil B MOJPUCYHOUHOH HAANMHUCH. PacdeThl MOIHKHBI MMPOU3BOJAUTHCS C UCTIONB30-
BaHUEM CTaHJapPTU3UPOBAHHBIX SAMHULl (GU3NICCKUAX BEITHMUNH.
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7. O1leHOYHbIE cpeacrea aJisi MpoBEeACHUS HpOMe)leTO'lHOﬁ arrecranmmu

a) H.]'Ial-[l/[pyeMl)le pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCralum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

OIIK-9 BJaJ€HUEM METOJaMHM aHAJIN3a, 3SHAHUEM 33KOHOMepHOCTeﬁ MOBCACHUSA U YIIPABJICHUSA CBOMiCTBAMH TOPHBIX ITOPOI U COCTOSTHUEM
MacCuBa B Ipoueccax )]061)1‘11/[ H nepepaﬁoTKn TBEPABIX MOJE3HBIX HCKOITAEMBIX, 4 TAKYKE IIPHU CTPOUTECJILCTBEC U IKCILIyaTallMU IOA3E€EMHBIX

COOPYKEHU I

3HaTh

METOJbl aHalM3a, 3aKOHO-
MEpPHOCH  TIOBEJCHHUA |
YIIPABJICHUS CBOWMCTBAMH
TOPHBIX MOPOJl ¥ COCTOSIHU-
€M MaccuBa B TIpolleccax
n00bIYM W mepepaboTKH
TBEPJBIX TOJE3HBIX HCKO-
MaeMBbIX.

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

. Kakue cBoiicTBa MUHEPAJIOB UCIIOJIB3YIOTCS IPU Pa3IMYHbIX METOIaX oOorameHus?

. Korma Heo0xoauMo MpuMEeHsTh MeXaHW4YecKoe oboramieHne?

. VI3 xakux omepariuii COCTOSIT MPoLecChl o0oTalieHus ?

. Kakue nporieccol nepepaboTK MUHEPATBLHOTO ChIPhS HA3bIBAIOTCA IMOTOTOBUTEIHHBIMU?

. Kakue npouecchbl nepepaboTk MUHEPAIIBHOTO ChIPbsI HA3bIBAIOTCSI OCHOBHBIMU ?

. Kakue npouecchbl nepepaboTK MUHEPAIBHOTO ChIPbsSI HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU ?

. Kakue mpoiyKThI mosry4qaioT B pe3yabTare oOorameHus?

. UeM onpenensercs NpeaesbHO BO3MOYKHAsE MaccoBast 10JIsl IEHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
9. IIpuBenTe KAYECTBEHHYIO CXEMY OOOTAIIEHUS U CXEMY IIEMH aIIapaToB.

10. YUem onpenensercs KpymHOCTb, 0 KOTOPOH MOJIE3HOE MCKONIAeMOE JAPOOUTCS, U3MENIbYAETCS Mepes]
oOoramenuem?

03NN KW

YMmeTn

BBIOMpATh METOJbl aHaJIN3a,
3aKOHOMEPHOCH IIOBEJICHUS
U YIOPABICHUS CBONCTBAMHU
TOPHBIX MOPOJ U COCTOSIHU-
€M MaccuBa B Ipoleccax
no0bun W TmepepaboTku
TBEpPABIX TIOJIE3HBIX HCKO-
IAEMBIX.

Ilpumepnvle npaxmuyeckue 3a0anus 01 IK3amMeHa:
CocTaBUTh cXeMy JUIsE 00OTaIICHHS PY/IbI

Bnaznets

CIIOCOOHOCTBIO  BBIOMpATh
METO/bl aHaJIN3a, 3aKOHO-

Pewiums 3a0auy:
OrnpesenuTh MacCOBYIO JIOJIIO MEJIM B KOHIICHTPATE, COCTOSIIEM U3 MUPUTA U MHUHEPAJIOB, YKa3aHHBIX B




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

MEPHOCH  TIOBEICHHUA |
YIIPABJICHUS CBOWMCTBAMH
TOPHBIX MOPOJ ¥ COCTOSIHU-
€M MaccuBa B TIpolleccax
n00bIYM W mepepaboTKH
TBEPJBIX TOJE3HBIX HCKO-
MAeMBIX.

Tabymie (1o 3aJaHuTo)

ITK-4 roTOBHOCTBHIO OCYHIECTBJIATh TEXHUYIECKOEC PYKOBO/JACTBO 'OPHBIMHA U B3PLIBHBIMU paﬁoTaMn nmpu 3KCHJIyaTaIIHOHHOI71 Pa3BEaKe, )1061)1‘16
TBEPABIX MOJIE3HBIX HCKOIMMAEMBIX, CTPOUTEILCTBE H IKCILIyaTallUA ITOA3E€EMHBIX OﬁbeKTOB, HEMOCPECACTBEHHO YIIPABJIATH NpoHecCaMu Ha MPo-
H3BOJACTBCHHbBIX 00bEeKTOB

3HaTh OCHOBHBIE THIOHATHS METO- | Ilepeuens meopemuyeckux 60npocoe K IK3aMeny:
JI0B, CIIOCOOOB M CpPEJCTB 1. CymHOCTb, TTIaBHBIE OCOOCHHOCTH U KJIacCH(HKaIs 000TaTUTEIBHBIX MPOIIECCOB.
IIOJIy4€HUA CBIPBS M KOH- 2. OcHoBHbIE (aKTOPBI, BIUSIOLIUE HA BIOOP METOAA 00OTallIEHUSI.
LIEHTPATOB NPH NEepepadboTKU
TMOJIE3HBIX HCKOAeMBbIX
Ymetb BBIOMPATH TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LICHUIO TOJIE3HBIX UCKomae- | [Ipumepnvie npakmuueckue 3a0anus 0nsa IK3aMena:
MBIX, IPUMEHATH CTIOCO0BI 1 | COCTaBUTH CXeMY JUTsl 00OTallIeHHS PY/IbI
cpeacTBa JUIS  TOJyYECHHUS
KOH/IMIIMOHHBIX KOHIIEHTpA-
TOB
Bnanets CIIOCOOHOCTBIO BBIOMpPATh U | Pemuums 3aoauy:

pacCUUThIBATH OCHOBHBIC
TCXHOJIOTUYCCKUC TIapaMcCT-
pBl 3PPEKTUBHOTO M HKOJIO-
TUYEeCKH O€30macHOro Mpo-
M3BOJICTBA paboT 10 nepepa-

OmnpenenuTh TEXHOJOTHUECKUE IMOKA3aTeNN 000TallleHus METHOM PY/IbI:
- BBIXOJ] ME/IHOTO KOHIIEHTpaTa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUECHUE ME/IM B MEHBIN KOHIIEHTpAT,
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

00TKe 1 00OTaIlEHUI0 MUHE-
PAJILHOTO CBIPhSI HA OCHOBE
3HaHUH NPUHOUTIOB (roTa-
[IMOHHOTO TIPOEKTUPOBAHUS
TEXHOJIOTUYSCKUX CXeM 000-
TaTHTEIHHOTO MPOU3BOJICTBA
U BbIOOpa OCHOBHOIO U
BCIIOMOTaTEILHOTO 000raTu-
TEJIBHOr0 000PyI0BaHUs

- U3BJICUEHUE MEJIM B XBOCTHI IS YCIOBUH, YKa3aHHBIX B Ta0JI.
PesynbpTarhl pacueTa TEXHOJIOTUYECKUX MTOKa3aTeNei 0(pOPMHUTD B BUI€ CTAHJAPTHOM TaOIHUIIBI.
Omnpenenuts MapKy METHOTO KOHIIEHTpaTa U3 TaoJl.

IIK-5 roToBHOCTBI0 IEMOHCTPUPOBATH HABBIKN Pa3pad0TKHU MJIAHOB MEPONPUATHIA M0 CHUKEHUIO TEXHOT€HHOM HArpy3KH MPOU3BOACTBA HA
OKPY’KAIOILYI0 CPpeAy NPH IKCIJIYaTAMOHHOM pa3BeliKe, 100blYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONMAEMbIX, 2 TAKKe IPH CTPOUTEIb-
CTBE M IKCILIyaTaluu

3HaTh

Hay4yHbI€ METO]Ibl U MEPO-
MPUSTHS 110 CHIPKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 cpelly IPH JKC-
IIJIyaTallHOHHOM pa3BeJIKe,
no0bIue U mepepadoTKe
TBEPAbIX MOJIE3HBIX UCKO-
IAEMBIX

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. CymHOCTb, TJIaBHBIE 0COOEHHOCTH U KIIACCH(PUKAIIS 000TaTUTEIEHBIX TIPOIECCOB.

YMmeTn

MIPUMEHATHh HAy4YHbIE METO-
JIbl © MEPOTIIPUSITHS TIO CHU-
YKEHHIO TEXHOT€HHOM Ha-
IPY3KH Ha OKPYXKAIOIIYIO
Cpely MpHU KCILTyaTalMuOH-
HOMH pa3Benike, J0ObIYE U Ie-
pepaboTKe TBEPBIX MOJIE3-
HBIX UCKOTIaeMBbIX

Ilpumepnule npakmuyeckue 3a0anus 01a IK3amena:
CocTaBUTh CXeMy JUIsSI 00OTaIICHHS PY/IbI
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

Bnanets

HaBbIKaMU IPUMEHEHUS Ha-
YUHBIX METOJIOB U MEPO-
MPUATHI 110 CHUYKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 Cpelly IPH JKC-
IJIyaTallHOHHOM pa3BeJIKe,
no0bIue U mmepepadoTKe
TBEPAbIX MOJIE3HBIX UCKO-
IAEMBIX

Pewiums 3a0auy:
OmnpenenuTbh MacCOBYIO JIOJII0 MU B KOHIIEHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHbBIX B
Tabnuie (1o 3aaHHIO)

ITIK-12 roToBHOCTHIO ONEPATUBHO YCTPAHATH HAPDYHICHUSA IPOU3BOACTBCHHBIX IPOECCOB, BECTHU l'lepBH'leli;l YU€T BBINIOJHACMBIX paﬁoT,
AHAJIM3HUPOBATH ONEPATUBHLIC U TEKYIIIHUE TMTOKAa3aTEC/IN IIPOU3BOACTBA, 000CHOBBIBAThH NMPEeAJIOKCHUSA 10 COBEPIICHCTBOBAHUIO OpPraHu3alnun

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJICHIIUU pa3-

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

BUTUS  TIPOM3BOJICTBEHHBIX 1. Kakue nporieccsl nepepaboTKi MUHEPAILHOTO CHIPhsI HA3bIBAIOTCS MOTOTOBUTEILHBIMU ?

IIPOLIECCOB, MIOKa3aTeNN 2. Kakue nporeccsl nepepabOTKH MUHEPAIbHOTO ChIPbSl HA3bIBAIOTCS OCHOBHBIMU?

IIPOU3BOJICTBA 3. Kakue npouecchbl nepepabOoTKH MUHEPAIBHOTO ChIPhSl HA3bIBAKOTCS BCLIOMOTaTEIbHBIMU?
Ymetb NPUMEHSTh M3y4eHHBIC TEH-

JCHIUU Pa3BUTHS TIPOU3BO/I-

P P Ilpumepnule npakmuyeckue 3a0anus 01 IK3AMeHa:
CTBEHHBIX IPOIIECCOB, MOKa-
CocTaBUTh cXeMy JUIsE 00OTaIIeHHS PY/IbI

3aTeau  MpPOM3BOJACTBA B

npodeccnoHaIBHO T nesi-

TEJBHOCTH
Bnaners TEH/ICHIUSMH pa3BUTHSA

MPOU3BOJACTBCHHBIX IIPOLECC-
COB, TOKa3aTeNH MPOH3BO/I-
cTBa B MpodecCHoHANTbHON
JeSITELHOCTH

Pewums 3a0auy:
OmnpenenuTh MacCOBYIO JIOJIIO IMHKA B KOHIIEHTPATe, COCTOSIIEM M3 NMHPUTa U MUHEPAJIOB, YKa-
3aHHBIX B TaOIUIE (110 33JaHUIO)
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

ITK-19 roToBHOCTBIO K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PelIeHUH 110 IKCIUIyaTAlMOHHOI pa3Be/iKe, 100bI4e, NepepadoTke TBepAbIX
N0JIe3HBIX HCKONAEMBbIX, CTPOMTEJIBCTBY M IKCILTYATAIIMHU NOA3EMHbIX 00 bEKTOB

3HaThb OCHOBHBIC TeHICHIMHU pa3- | Ilepeuens meopemuueckux 60npocoé K IK3ameny:
BUTHUSI MHHOBAIIMOHHBIX pe- 1. Kakue npoayKThl 10JIy4aroT B pe3yJabTaTe 0OorameHus?
LIEHUH 110 epepadoTke 2. YeM ompenensercs NpeAeabHO BO3MOKHAs MaccoBasl J10J1 [IEHHOTO KOMIIOHEHTa B KOHIEHTpa-
TBEPAbIX MOJIE3HBIX UCKO- Te?
MAaeMBbIX
Ymets MPUMEHSTh U3yUYeHHBIE TeH-
JCHLIVY Pa3BUTUA UHHOBA- | Ilpumepnule npakmuueckue 3a0anus 0na IK3amena:
LUOHHBIX pelieHui 1o nepe- | CocTaBUTh cXeMy JUTst 000TalleHHs PY/IbI
paboTKe TBEPABIX MOJIE3HBIX
HCKOIAEMBIX
Bnaners TEeHJICHUUAMU Pa3BUTUA UH- | Pewuums 3a0auy:

HOBAaITMOHHBIX peIHeHI/If/'I 10
nepepaboTKe TBEPABIX I0-
JIC3HBIX UCKOITaCMBbIX

Paccunrarh TexHONIOTHUECKHE TTOKa3aTeH oborameHus GIIOTaI[MOHHOTO 1exa. Pe3ynbpTarel npeacra-
BUTH B Tabnuie. Mcxonueie nanabie: MaccoBas noiist Cu B pyne — 0,9 %, B konuenTpare — 20 %, B XBo-
crax — 0,1 %.

ICK-6-4 cioco0HOCTBIO pa3padaThbIBaTh U PeaJu30BbIBATH NPOEKTHI MPOU3BOJACTBA NPH MepepadoTKe MUHEPAJIHLHOI0 U TEXHOT€HHOI'0 ChIPbS
HA OCHOBE COBPEMEHHOI MeT010/IOT UM MPOEKTUPOBAHUS, PACCYUTHIBATH MPOU3BOAUTEILHOCTH U ONPee/IsTh NapaMeTpbl 000pPy/A0BaHUS
oboraTurtebHbIX (padpuk

3HaTh

BCE ATalbl IPOU3BOJICTBA
Mpu niepepaboTKe MUHE-
PAJIIBHOTO ¥ TEXHOTEHHOTO
CBIPbSl HA OCHOBE COBPEMEH-
HOM METOJI0JIOTUH IIPOEKTH-
pOBaHUs

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. Kaxue cBoiicTBa MUHEPAJIOB UCIIOJIb3YIOTCS IPU Pa3IMYHbIX METOIaX oOorameHus?
2. Koraa Heo6x01uMO NMPUMEHATh MEXaHNUECKOe oOoramieHue?
3. VI3 xakux omnepaluii COCTOST MPOIIeCcChl 00oTaIIeHus ?
4. Kakue npouecchl nepepadoTKu MUHEPAIBHOTO ChIPhsl Ha3bIBAKOTCS TOATOTOBUTEILHBIMU?
5. Kakue nporiieccol nepepaboTKi MUHEPATLHOTO ChIPbsi HA3bIBAIOTCS OCHOBHBIMU?
6. Kakue npouecchbl nepepabOoTKH MUHEPAIBHOTO ChIPhSl HA3bIBAKOTCS BCLIOMOTaTEIbHBIMU?
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CrpyKTypHBII

[InanupyemMsle pe3ysbTaThl

AIIEMEHT O1eHOYHBIE CPECTBA
oOyueHus
KOMIETEHINH
Ymetb aHAJM3UPOBATH BCE ATAITBI
MIPOM3BO/ICTBA MIPH IIepepa-
Ilpumepnule npakmuyeckue 3a0anus 01 IK3AMeHaA:
00TKE MHUHEPATIHHOTO U TEX-
CocTaBUTh CXeMy JUIsI 00OTaIICHHS PY/IbI
HOTEHHOTO CHIPbS Ha OCHOBE
COBPEMEHHOM METO0JIOTUH
IPOEKTUPOBAHHUS
Bnaners IPOLECCAMU IPOU3BOICTBA | Peruums 3a0auy:
npu nepepadoTke MUHe- OnpenenuTh TEXHOJOTHUECKUE MTOKA3aTeNN 000TallleHNs KeJIe3HOU Py/b:
paTBHOTO ¥ TEXHOTEHHOTO - BBIXOJ1 KOHIIEHTpATa,
CBIPbsI HA OCHOBE COBPEMEH- | - BBIXOJI XBOCTOB,
HOM METOJI0JIOTHH MIPOEKTHU- | - MACCy XBOCTOB,
poBaHuUs - U3BJICYCHUE JKelle3a B KOHIIEHTPAT,
- U3BJICYCHUE JKeJle3a B XBOCTHI JUIA YCIOBUH, YKa3aHHBIX B Ta0I.
PesynbpTarhl pacueTa TEXHOJIOTUYECKUX MTOKa3aTeNeil 0(pOPMHUTD B BUI€ CTAHJAPTHOM TaOIHUIIBI.
IICK-6-5 roro

TUTCJIbHBIX II

OU3BOJACTB

BHOCTBIO IPUMECHATDL COBPEMEHHLIE I/IH(l)OpMaII]/IOHHLIe TEXHOJIOT'MU, ABTOMATU3UPOBAHHBIC CUCTEMBI IIPOCKTUPOBAHUSA odora-

3HaTh

MPUHLIMUIBI K METOBI CO3/1a-
HUSI COBPEMEHHBIX HH(OP-
MaIlMOHHBIX TEXHOJIOTUH B
MIPAKTUYECKON JIEATEIbHO-
CTH 00OTaTUTENIbHBIX MPOU3-
BO/JICTB

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Kakue anmapaTsl HCHIOJB3YIOTCS ISl IPOOJIEHUS U U3MENbYEHUS PY/Ibl?

2. B yeMm cocToUT Ha3HAYCHHE OTIEpALii TPOXOUEHHs, Kiaccuukanuu?

3. Kakue anmapaTsl HCHOIB3YIOTCS JUIsl ONlepalvii TpPOXOYEHUs U KiIacCU(pUKaAIIU?

4. Kakue 3aKOHOMEpPHOCTH JIeKaT B OCHOBE I'PABUTALMOHHOTO Mpoliecca oboramenus? Kmaccu-
(uKaIys rpaBUTAIIMOHHBIX POIIECCOB.

5. Knaccudukanus ¢piaoTaliuOHHBIX MpoiieccoB. B uem 3akitouaercs npoiecc (aorauu?

6. B uem 3akitoyaercs MarHUTHBIN METOJ 000TalleHHs ?

YMmeTn

MNPUMCHATH NPUHIOUIIBI U MC-
TOABI CO3JaHUSA COBPEMCH-

HbIX NTHQOPMAIIMOHHBIX TEX-

Ilpumepnvle npakmuyeckue 3a0anus 01sa IK3amMeHa:
CocTaBUTh cXeMy JUIsI 00OTaIICHHS PY/IbI
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CrpyKTypHBII

[InanupyemMsle pe3ysbTaThl

JJIEMEHT OneHouHbIe CpesicTBa
oOyueHus
KOMIETEHITUU
HOJIOTMH B ITPAKTUYECKOU
NEATEIHHOCTH 000TraTUTENE-
HBIX POU3BOJICTB
Bnanets MPUHIAIIAMHA U METOJaMU Buinonnume 3a0anue:

CO3/1aHUS COBPEMEHHBIX MH-
(opMaIOHHBIX TEXHOJOTHIMA
B IIPAKTUYECKOU JIEeATEIBHO-
CTH 000TaTUTEIbHBIX MPOU3-
BO/JICTB

OnpenenuTh TEXHOJOTHUECKUE MTOKA3aTeNN 000TallleHus METHOM PY/IbI:
- BBIXO/J] ME/IHOTO KOHIIEHTpaTa,

- BBIXO/J] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUEHUE ME/IY B MEHBIN KOHIIEHTpAT,

- U3BJICUEHUE MEJIM B XBOCTHI IS YCIOBUH, YKa3aHHBIX B Ta0JI.

PesynbpTarhl pacueTa TEXHOJIOTUYECKUX MTOKa3aTeNei 0(pOPMHUTD B BUIE€ CTAHIAPTHOMN TaOIHUIIBI.
Omnpenenuts MapKy MEIHOTO KOHIIEHTpaTa U3 Tao.
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0) Ilopsniok mpoBeleHUs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJu U KPUTEPHH
OlleHMBAHUSL:

[IpomexyrouHas arrectanusi Mo gucuumuinHe «OOoraiieHue IMOJIE3HBIX HCKOTaeMbIX»
BKJIIOYAET TEOPETHYECKUE BOIPOCH!, TO3BOJIAIOLINE OLIEHUTh YPOBEHb YCBOECHUS 00Yy4aroLIy-
MUCS 3HAHUH, U MPAKTUUYECKHUE 3aJJaHUsl, BBIABISIONINE CTENeHb COOPMUPOBAHHOCTH YMEHUM
U BJIa/ICHUH, IPOBOAUTCS B (hopMe 3a4eTa U FK3aMEeHa.

3aueT U 3K3aMEH M0 JaHHOUW JUCIUIUIMHE MPOBOJATCS B yCTHOHM (opme 1o M Oumieram,
KaXKJIbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUUECKUX BOIPOCA U OJTHO NMPAKTUUYECKOE 3aJaHHeE.

3aueT U HK3aMEH IMPOBOASTCS MO OMiieTaM, OXBaThIBAIOLUM BECh ITPOWUJIEHHBIH MaTepUal.
Ilo okOHYaHUM OTBETa 3K3aMEHATOP MOKET 3aJlaTh CTYACHTY JOIMOJHUTEIbHBIE U YTOUHSIO-
e Bonpochl. 110/10)KUTENBHBIM TakkKe OYAET CTpeMIIEHUE CTYJEHTa U3JI0KUTh Pa3IUyHbIe
TOYKHM 3pEHHS] Ha pacCMaTpuBaeMyl0 Ipo0iieMy, BbIPa3UTh CBOE OTHOILIEHHE K HEH, mpume-
HUTbh TEOPETUYECKUE 3HAHUS 110 COBPEMEHHBIM MpoOsieMaM 00OrallieHus MojIe3HbIX UCKOIae-
MBIX.

Iloka3aTenu M KpUTepUM OLICHUBAHHUS 3a4eTAa:

— Ha opMy aTTECTAIlMU «3aUYTCHO» — 00YYAIONIUNCS TTOKA3bIBAECT BHICOKUHN, CPETHUMN WITH
MIOPOTOBBIN YpOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUM, T.€. CTYJEHT, IPEJICTABIISIET 3HAHUS
OCHOBHOTO Y4€0OHO-IIPOrpaMMHOI0 MarepHuajia B o0Obeme, HeoOXOJUMOM sl JaibHenmei
yueObl U MpeACTOosIIed paboThl M0 CHELHUAIbHOCTH, CIPABISIOLIUICS C BBINIOJIHEHUEM 3ajia-
HUW, IPELYCMOTPEHHBIX IPOIPaMMON, 3HAKOMBIA C OCHOBHOM JINTEPATypOM, pEKOMEHI0BAH-
HOU IIPOrPAMMOM.

— Ha opMy aTTeCTallH «HE 3aYTEHO» — PEe3yJIbTaT 0OyueHUsl HE JOCTUTHYT, 00yJaronuii-
Csl HE MOXET NOKa3aTh 3HAHMs HAa YPOBHE BOCIPOU3BEIEHUS U OObsICHEHUSI MH(OpMaLUH, HE
MOJKET II0Ka3aTh MHTEJUIEKTYyalbHble HABBIKU PELICHUsI MPOCTHIX 3aj]ad, T.€. y CTyJeHTa, 00-
HapYKUBAIOTCS POOeIibl B 3HAHUSAX OCHOBHOI'O y4e€OHO-IIPOrpaMMHOT0 MaTepuana, JOCTUT-
HYTbI IPUHLUIIMATbHbIE OUTMOKH B BHIIIOJIHEHUN NIPETYCMOTPEHHBIX TPOrPaMMOM 3aJaHUH.

Iloka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA:

— Ha OIEHKY «OTIMYHO» (5 OayuioB) — 0Oy4aromMiiCsl TOKa3bIBa€T BBHICOKUM YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYIEHT, IIPEJCTABIISIET BCECTOPOHHEE, CCTEMaTHde-
CKO€ U TNIyOOKO€ 3HaHHE y4eOHO-IPOrpaMMHOTO MaTepuaia, yMeHHe CBOOOJHO BBIIOJHATh
3a7aHus, TPEAyCMOTPEHHBIE MPOrpaMMOM, YCBOUBIINA OCHOBHYIO M 3HAKOMBIN C JOMOJIHH-
TEJIbHOW JIUTEPaTypoi, pekoMeHJA0BaHHON mporpammoil. Kak npaBuio, oneHka "OoTIHYHO"
BBICTaBJISIETCS CTY/IEHTaM, YCBOUBIIUM B3aMMOCBSI3b OCHOBHBIX MOHATUN JUCLMIUIMHBI B UX
3HAYCHHH ISl MPUOOpeTaeMoil mpoeccuu, MPOSBUBIINM TBOPYECKHUE CIIOCOOHOCTH B TIOHHU-
MaHUU, U3J0KEHUH U UCIOJIb30BaHNN Y4eOHO-IIPOrpaMMHOIO MaTepHarna.;

— Ha OIICHKY «XOpoIioy» (4 6ama) — 00yJaronuiics MoKa3bIBaeT CPEIHUN YPOBEHB CHOp-
MHUPOBAHHOCTH KOMIIETEHLIUH, T.€. CTYIEHT NpPEJICTaBIseT IO0JHOE 3HaHUE Y4eOHO-
MIPOrpaMMHOTO MaTepuaa, YCHEIIHO BBIMOJHSIOMUNA IPeIyCMOTPEHHBIE B IpOrpaMMe 3aja-
HUS, YCBOMBILIUN OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OIIEHKa "XOpoiIo" BBICTABIISIETCA CTyJAEHTaM, IMOKa3aBIIMM CHUCTEMaTHYECKHUI XapakTep 3Ha-
HUN N0 JUCHUILIMHE U CIIOCOOHBIM K UX CAaMOCTOATEIbHOMY IOIOJIHEHHIO U OOHOBJIEHHUIO B
X0/Jie anbHeel yueOHol paboThl U MPOPecCUOHANBHON JESITENbHOCTH;

— Ha OIICHKY «YIOBJIETBOPHUTEIbHO» (3 Oamra) — oOydaromuiicss MoKa3bIBaeT MOPOTOBBII
ypOBeHb C(HOPMHUPOBAHHOCTU KOMIETEHLMMH, T.€. CTYJEHT, IPEACTABISIET 3HAHUSI OCHOBHOI'O
y4eOHO-TIPOrPaMMHOTO MaTepuaiia B o0beMe, HEOOXOIMMOM IS JaJbHEHIIeH ydeObl u
MpeCcTosIIEed paboThl MO CHENUATIbHOCTH, CIPABIISIIOIIMICS C BBIMOJIHEHUEM 3a/laHui, mpe-
JYCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBII C OCHOBHOM JIUTEPATYPOH, PEKOMEHIOBAHHOM IPO-
rpamMmoii. Kak mpaBmiio, oreHka '"yIOBJIETBOPUTEIbHO" BBICTABISETCS CTyIEHTaM, AOITyC-
THUBILIUM IOTPEIIHOCTH B OTBETE Ha SK3aMEHE M IPU BBIIIOJHEHUU HK3aMEHALMOHHBIX 3a7a-
HUM, HO 00JajalUM HEOOXOJUMBIMU 3HAHUSMU JUISI UX YCTPaHEHUs MOJ PYKOBOJCTBOM
MIpernoaBaTes;



— Ha OIICHKY «HEYJOBJIETBOPUTEIHHO» (2 Oayima) — pe3yabTar 00ydeHUs HE JOCTHTHYT,
0OyJaronIuicss He MOXET IMOKa3aTh 3HAHUS Ha YPOBHE BOCHPOU3BEICHUS U OOBSICHCHHS HH-
q)OpMaIII/H/I, HC MOXKCT IOKa3aTh MHTCIUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3a1a4, T.C. Y
CTYJCHTa, OOHAPYKUBAIOTCSA MPOOEIHI B 3HAHHUSIX OCHOBHOTO YUEOHO-IIPOrPAMMHOTO Mate-
puajia, I0CTUTHYThI ITPUHIUITNATIbHBIC OIIMOKH B BBIIIOJIHEHUH npeaAyCMOTPCHHBIX IMpOTrpaM-
MOU 3aJJaHU.

Ha OIIEHKY «HEYIOBIETBOPUTEIBHOY (1 Oai) — oOyJaromuiicsi He MOKET MOKa3aTh 3HAHHS
Ha YPOBHC BOCIIPOU3BCIACHUSA U 00BsACHEHUS I/IH(i)OpMaHI/II/I, HE MOXKCT IOKa3aTb MHTCIICKTY-
AJIbHBIC HABBbIKW PCIICHUA ITPOCTHIX 3a7a4.

8 Y4ueOHo-MeTOqMYeCKOEe M NH(POPMAILIMOHHOE O0ecredeHne U CUMILIMHbI

a) OcHoBHas JMTEpaTypa:

1. ABnoxun, B.M. OcHOBBI 000TaIICHNS MOJE3HBIX NCKOMAEMBIX ;| YICOHHK : B 2 TOMax /
B.M. ABnoxun. — 4-e u3., crep. — Mocksa : ['opHas kaura, [0. r.]. — Tom 2 : Texnonoruu
oboramieHus: moJie3HbIXx uckomaembix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —
Pexxum noctyma: https://e.lanbook.com/book/111337

2. lerons, E.1O., llaBakynesa, O.I1. O0oramienne mojae3HbIX HCKOTAEMbIX [ DIEKTPOHHBIN
pecypce] : yaebnoe nmocobue / MI'TY. - Marautoropck : MI'TY, 2016. - 1 snexTpoH. omr.
nuck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OoboraieHue MOJE3HBIX MCKOMAeMbIX [DJNEKTpOHHBIA pecypc]: ydeOHoe mocobue
/NykunaK.U., SAxymkunB.I1., MyknakoaA.H. - M.: HULl UH®PA-M, 2016. - 224 c. .- Pe-
xuM Joctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ skpana. —-ISBN
978-5-16-010748-6.

0) JlonosHuTebHAsA qUTEpaTypa:

1. Copoxun, M.M. ®notanimoHHBIE METOIbI OOOTameHnsl. XUMUYECKHE OCHOBHI (PrioTa-
uuu : yueoHoe nocodue / M.M. Copokun. — Mocksa : MUCUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. Maruurtssle, 351eKTpUUECKUE U ClieluaibHble METO/1bl 00OTaleH s 1o-
JIE3HBIX UCKOMaeMbIX : yueOHuK : B 2 Tomax / B.B. Kapmasun, B.1. Kapmazun. — 3-e uzn.,
crep. — Mocksa : ['opHas kuwura, [0. 1.]. — Tom 1 : MarauTHbIC U DJIEKTPUUECKUE METO/IBI
oboramieHus: moJie3HbIX uckomaembix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum noctyma: https://e.lanbook.com/book/111394

3. E.E. Auapees, O.H. Tuxonos [Ipo0Gnenue, n3menbueHrue 1 MOArOTOBKA CHIPbsl K oOora-
menunro. — C-116, 2007. 439 c.

4. M.B.. BepxotypoB I'paBuTaninoHHbie METOAbl OOOTamieHus: YueOHuK 11 By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oOoraiieHne U KOMIUIEKCHOE HCIOJb30BaHUE TBEPABIX
nosie3HbIx uckomnaemeix. T.1 Ilpoueccel anmapatel: Yueonuk. M.: MITY, 2004. — 471 c.

6. AbpamoB A.A. IlepepaboTka, oOoraiieHne U KOMIUIEKCHOE HMCIOJb30BAaHUE TBEPIBIX
nose3nbix uckonaembix. T.II Texnomorust oboramieHus: MOJE3HBIX MCKOTAEMBIX: YUYCOHUK.
M.: MITYVY, 2004. —471 c.

7. A6pamoB A.A. Texnonorus nepepadoTku u oboramenus pya: Yued. mocod. B 2 kH. —
M.: U3pgatensctBo MITY, 2005.

8. Kapmaszun B.B. MarautHslie, 3eKTpUYECKUAE U CTICIIHATBHBIE METOAbI O0OTAIEHUS TIO-
Je3HbIX uckonaemsix (21) / M.: MITVY, 2005.

9. lllunaes B.II. OcHoBbI 0OOTalIEeHNs TOJE3HBIX UCKOMAEMbIX. Y4. MocoOue i By30B. —
M.: Henpa, 1986.- 296 c.

10. CnpaBounuk no oboramenuto pya. B 3 1. /Iloxg pen. bormanosa O.C.-2-e u3., niepe-
pab. u mom. — M.: Henpa, 1983.

11. bapckuit M.Jl. OnTuMuzamusi mpoIeccoB pasieiieHus] 3ePHUCTBIX MaTEpHAIOB. - M:
Henpa, 1978 1.
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12. benpanp H.I'., CkopoOoratoBa JI.M. IlepepaboTka u KauecTBO MOJIE3HBIX HCKOIae-
MbIX. — M.: Heapa, 1986.- 296 c.

13. ABgoxuna B.M. OcHoBBI oOoraiieHus MoJe3HbIX HcKomaeMbIXx. T1: OborarurensHbIE
nporeccel: Yueonuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuommyeckue wu3manusi: "OOoramenue pyn', pedepatuBHbld KypHan "T'opHoe
neno", "["opuelif xkypHan", "M3BecTus BhICIINX y4eOHBIX 3aBe/IeHUN".

B) MeToanueckne ykasaHus:

1. Herons E.}O., IllaBakymeBa O.I1. OcHOBBI 0OOOTAalIEHHs] TOJIE3HBIX HMCKOIMAEMBIX:
WHcTpyK1us 10 BBIIOIHEHUIO JIA0OPATOPHBIX padoOT JUIsl CTYAEHTOB crenuanbHocT 21.05.04
Bcex Gopm oOyuenus.— U3n-Bo Maruurtoropcek. roc. Texs. yH-ta uM. I.11. Hocosa, 2016. — 40
c. — Pexxum noctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Heroxs E.1O., IllaBakynesa O.I1. IlepepaGoTka moa€3HBIX MCKOMAEMBIX [DJIEKTPOH-
HbIH pecypc| : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 35eKTpOH. ONT. JUCK
(CD-ROM) — Pexwum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe odecnneuenne u UHTEepHET-pecypcenl:

Haumenosanue [10 No noroopa Cpok JIeHCTBHS JIUIICH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 o1 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 No 135 o1 17.09.2007 0ecCpoYHO
Kaspersky Endpoint Security | /1-300-18 ot 31.03.2018 28.01.2020
i 6usHeca - CTaHIapTHBII N-1347-17 o1 20.12.2017 21.03.2018
J-1481-16 ot 25.11.2016 25.12.2017
J-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacmpocTpaHsieMoe | 6ecCpoYHO

1. HWudopmanmonnas cucrtema — EnuHoe OkHO mocTyma K oOpa3oBaTeIbHBIM PECyp-
cam. — URL: http://www.window.edu.ru.

2. HammonaneHass wHGOPMAIIMOHHO-aHATUTHYECKasE cucTeMa — Poccuiickuil MHIEKC
HayyHoro mutupoBanus (PUHIL). — URL: https://elibrary.ru/project risc.asp.

3. IlouckoBas cucrema Axamemus Google (Google Scholar). -
https://scholar.google.ru/.

URL:

9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne TUCHUIMIMHBI (MOLyJIs1)

MaTepI/IaJ'[BHO-TCXHI/ILICCKOG oOecrcucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun 1 Ha3BaHUE ayIUTOPUU

OcHallieHue ayuTopun

Jlexunonnas ayauropus

MynbTUMenniHBIE CPEACTBA XPAHEHHUS], IEpEIaul U
IpeJIcTaBIeHNs] HUHPOpMaIU

JlaGoparopust MexaHUUECKHUX HC-
MBITAHUHN

1. JJaGoparopHasi ycTaHOBKa IIEKOBOM APOOWIIKY;

2. JJabopaTtopHasi yCTaHOBKa MEXaHUYECKOTO BCTPSIXHU-
BaTes;

3. JlaGoparopHas ycTaHOBKa IIApPOBOI MEIHHUIIBI,

4. JlabopatopHasi yCTaHOBKa MEJBHHIIBI C Bpallaro-
ImeHcs OChIO;

5. JIJaboparopHasi ycTaHOBKa HHEPIIMOHHOTO TPOXOTAa,

6. CrangapTHblil HA0Op CUT;

7. JlabGoparopHas ¢uioTanMOHHAs MaIUHA;

8. JlJabopaTopHble TpaBUTAIMOHHBIE ammaparbl (O0Tca-
JO4YHas MallluHa, KOHHGHTpaHHOHHBIﬁ CTOJI, BUHTOBBIC
cenapaTopsl);

9. JlabopaTopHbIii MATHUTHBIN cenapaTop.
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Tun n Ha3BaHWE AyTIUTOPUU OcHallleHre ayIuTopun

Aynutopun Juisi CaMOCTOSTENb- [lepconanbubie kKoMnboTEpHI ¢ MakeToM MS Office, BbI-
HOW pabOThI: KOMIIBIOTEPHBIC X070M B IHTEpHET ¥ ¢ IOCTYIIOM B 3JIEKTPOHHYIO WH-
KJIaCChl; YUTAJIbHBIE 3aJ1bI ONO- (hopMalOHHO-00pa30BaTENbHYIO CPENY YHUBEPCUTETA
JMOTEKU

[lomemenne st xpanenust U | llkadsl 1uig xpaHeHus: yueOHO-METOUUECKON TOKYMEH-
NPOPUIAKTUYECKOT0  OOCITYXH- | TallUH, y4eOHOro 00O0pYyAOBaHMSI M Y4eOHO-HAIJISIHBIX
BaHUs yueOHOro 000pyAOBaHMS | MOCOOMIA.

33




