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wefimepckoro dena H  O0OTalleHHA DNONE3HBIX HCKomaeMelx «20» smeapa 2017 T,

npotoxon Ne 7. /
3as. Kacbenpoﬁ_ﬁ /WA, I'pumnn/

Pabouas nporpamma omo0peHa MeTONHYECKOH KOMHCCHEH HHCTHTYTa TOPHOTO Jela W
Tpancnopra «31» saeapa 2017 r., nporokon No 7.

ITpencenarens #}C.E TaBpumes /

Cornacosafo:

3as. kadenpoii TMnTTK P

fA L, Konera /

Pafiouas mporpaMMa cocTaBIeHa; nonentoM Kadempsl TMIuCOI1H, k.T.H., gouent

6- % / / EJOQ. Oeroaa/

Peuensent: _ 3aM. HauaAbHHKA I QD I'OIT OAQ «MMEK»

/AT, JIuxaues/

v2



Jlucer perucrpanun u3MeHeHU U JOMOJTHEeHUit
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1 He.]'ll/l OCBOCHHUSA NTUCHHUIIIIMHBI

Henstmu ocBoeHMs AMCUUILIMHBI «O00ralieHne Moje3HbIX UCKOIaeMbIX» SBIISIFOTCS SB-
JSIOTCS. Pa3BUTHE Y CTYAEHTOB JIMYHOCTHBIX KAayecTB, a Takke (popmupoBaHue npodeccro-
HAJIBHBIX KOMITETeHIINH B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO no cnennanbHOCTH
21.05.04 T'oproe nero.

2 Mecto AUCHMIVIMHBI B CTPYKTYPpE 06pa30BaTeJ’lbl—[Oﬁ NnporpaMmsbl MOArOTOBKH
crieuuaJaucra

Jucnumumna «O0oramieHre moIe3HbIX UCKOMIAeMBIX» BXOIUT B 0a30BYIO 4acTh OJI0Ka
«[IpoexTHast e TeNbHOCTh» 00pa30BaTEIbHON MPOTPAMMBI.

JIig n3ydeHus JUCHMILIMHBI HEOOXO0IMMBI 3HaHUsI (YMEHHUSI, BIIaZIeHUs), CPOPMUPOBaH-
HbIE B pE3yJbTaTe U3yUEHHUSI CIEAYIOUIUX KYPCOB:

«Dusukay, «Maremarukay, «Xumusy, «HbDopmaTkay, «['eomorus».

3HaHus (yMEHUS, BJIAJCHUS), TIOJYyYCHHbIE IPU W3YYEHUU JAHHOM AMCLUMUILUIMHBI OyayT
HE0OXO0IMMBI Ui pa3pabOTKH, COBEPIIEHCTBOBAHUS TEXHOJOTUHN MOATOTOBKH U 00OTaleHUS
MOJIE3HBIX MCKOMAEMBbIX; CO3/IaHUS MaJIOOTXOJHBIX M 0€30TXOJHBIX TEXHOJOTUH, KOMILIEKC-
HOT'O MCHOJIb30BaHUSI MUHEPAIILHOTO CBIPhS, JAJIsl aHATM3UPOBAHUS YCTOMYMBOCTH TEXHOJIOTH-
YeCcKOro Mpoliecca U Ka4ecTBa BbITyCKaeMOW MPOIYKLIUH.

3 Komnerenuuu odyuarouierocsi, popmupyemsoie B pe3y/jibTaTe 0CBOCHHS
AUCUMILIMHBI M IIAHUPYEMbIe Pe3yJIbTaThl 00yYeHUSs

B pe3ynbraTe ocBoeHus AucUUIUIMHBI «O0oraiieHrne noje3HbIX HCKOTIaeMbIX» 00Y-
Yaroluiics J0JbKeH 001aaTh CaeIyIoIUMHA KOMIIETEHIUSIMU:

CtpyKTypHBIT
JJIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUs

KOMIICTCHIIH

OIIK-9 BiageHueM MeTOaMM aAHAJIN3a, 3HAHHEM 3aKOHOMEPHOCTE NMoBeIeHUsI U
ylpaBJjieHHsl CBOHiCTBAMM FOPHbIX MOPO/I U COCTOSIHHEM MACCHBA B IMpoleccax 100bIY4 1
nepepadoTKM TBEPABIX MOJE3HbIX HCKOMAEMbIX, a TAK)Ke MIPH CTPOUTEIbCTBE U IKC-
TUTyaTaluM NMOA3eMHBIX COOPYKEHU I

3HaTh MCTOABI aHa/lIn3a, 3aKOHOMEPHOCH IIOBCACHHA W YIIPABJICHUIA CBOMCTBaMM
TOPHBIX ITOPOA U COCTOAHHUEM MACCHUBA B IIPOLCCCaX ,Z[06LI‘II/I n nepepa60TKH
TBEPAbIX ITOJIC3HBIX HCKOIIACMBbIX.

YMeTh BLIﬁI/IpaTL MCTOAbI aHAJIN3a, 3aKOHOMEPHOCH ITOBCACHHUA 1 YIIPABJICHUA
CBOMCTBAMU TOPHBIX ITOPOA U COCTOAHHUEM MACCHBA B IIPOLECCAX ,Z[O6BI‘II/I u
nepepa60TKH TBCPAbIX ITOJIC3HBIX NCKOIIACMBIX.

Bnanets CIIOCOOHOCTBIO BBI6I/IpaTB MCTOJAbl aHalin3a, 3aKOHOMCPHOCHU TIOBCACHHUA U
YIIPpAaBJICHUA CBOMCTBaMH TOPHBIX IMOPOA U COCTOAHUECM MACCHUBA B IPOLEC-
cax ,Z[O6LILII/I n nepepa60TKH TBCPABIX IMOJIC3HBIX NCKOIIACMBbIX.

ITK-4 roToBHOCTBIO OCYIIECTBJIATH TEXHHYECKOE PYKOBOACTBO F'OPHBIMH U B3PbIBHBIMH
padoTaMu NPH IKCILIyaTAHHOHHOM pa3Be/Ke, 100bIYe TBEPAbIX M0JIe3HbIX HCKONAeMbIX,
CTPOUTEIBCTBE H JIKCILIYATALMH NMOA3EMHBIX 00bEKTOB, HENOCPEACTBEHHO YNPaBJATH
NPoLeccaMy Ha NPOM3BOACTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIC ITIOHATHUA METO/J0B, CII0CO0OB U CpCACTB MOJTYUCHUS ChIPbS U KOH-
HCHTPATOB IIPpHU nepepaGOTKH MOJIC3HBIX HCKOIIACMBIX

YMmeTh BLI6I/IpaTL TCXHOJIOTHUIO TTPONU3BOJACTBA pa60T 110 O6OFE[H.ICHI/IIO IOJIC3HBIX UC-
KOIIaCMbIX, ITIPUMCHATDH CIIOCOOBI U cpeacTBa i MoJIy4CHU KOHAUIIUMOHHBIX
KOHIICHTPATOB

Brnanets CIIOCOOHOCTBIO BBIGI/IpaTB H paCCUUTBIBATH OCHOBHBIC TCXHOJIOTHUYCCKUC I1a-
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CrpyKTypHBII
JJIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHHs

KOMIICTCHIIM U

pameTpsl 3HEKTUBHOTO U HKOJIOTHYECKH O€30M1aCHOTO MPOM3BOJICTBA PabOT
1o nepepadoTke U O0OOraleHUI0 MUHEPAIbHOIO ChIpbS HA OCHOBE 3HAHMM
NPUHIUIOB (HIOTAIIMOHHOTO MPOEKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
TaTUTEIHOTO TIPOU3BOJICTBA W BHIOOPAa OCHOBHOTO M BCIIOMOTaTEIbHOTO
000TaTUTENBHOTO 000PYI0BAHUS

IIK-5 roroBHOCTBH10 IeMOHCTPHPOBATH HABBIKH Pa3padoTKH IJIAHOB MEePONPUATHI 110
CHHMKEHHI0 TeXHOT€HHOI HATPY3KH NPOU3BOJACTBA HA OKPYKAIOIIYIO Cpeay NPH IKC-
IUIyaTallMOHHOMH pa3Be/iKe, 100bIYe U NepepadoTKe TBEPAbIX MOJIe3HBIX HCKONAEMBbIX, a
TaK:Ke NMPHU CTPOUTEIbCTBE H IKCILIyaTaluu

3HaTh Hay4HbIE METOJIbI U MEPOTIPUSITUSI TIO CHUKEHUIO TEXHOTEHHOW HArpy3K Ha
OKPYKAIOILLYIO Cpey MPH 3KCILTyaTallMOHHOM pa3BeKe, 100bI4e U nepepa-
0OO0TKE TBEPABIX MOJIE3HBIX HCKOTIAEMBIX

YmeTh MIPUMEHSTHh HAYIHBIE METOIbI U MEPOTIPUSITHS TI0 CHIKEHUIO TEXHOTCHHON
Harpy3Kky Ha OKPYKaloIllyio Cpely IPH SKCITyaTalluOHHOW pa3BeKe, 100bI-
4e ¥ iepepaboTKe TBEPABIX MOJE3HBIX HCKOTIAEMbIX

BJ'Ia)]eTB HaBbBIKaMH1 IMMIPUMCEHCHUA HAYYHBIX MCTOI0B U MepOHpI/IﬂTI/II\/’I 10 CHU>KE€HHIO
TEXHOTEHHON HArpy3KH Ha OKPYKAIOIIYIO CPEAY IPH IKCILTyaTallnOHHO N
pasBejike, J0ObIUE U NepepadOTKe TBEPABIX MOJIE3HBIX HCKOTTaeMBbIX

IIK-12 roTOBHOCTBHIO ONIEPATHBHO YCTPAHATH HAPYLIEHUSA NMPOU3BOJACTBEHHBIX MPoleC-
COB, BeCTH NePBUYHBIN y4eT BbINOJIHAEMBbIX PadoT, aHATU3UPOBATH ONlePATUBHbIE U
TeKylIue MNoKa3aTe/iM NPOU3BOACTBA, 000CHOBHIBATH NMPeJI0KEHUS 10 COBEPIIEHCTBO-
BAHUIO OPraHM3AaLUH MPOU3BOACTBA

3HaTh OCHOBHBIC TCHACHINHN Pa3BUTUS IIPOU3BOJCTBCHHBIX ITPOLIECCOB, IIOKA3aTCIN
IMPpOU3BOJACTBA

VYmeTs IMPUMCEHATH U3YUCHHBIC TCHACHIINU pa3BUTHUA IIPOU3BOJCTBCHHEIX ITPOLIEC-
COB, ITOKAa3aTCJIX ITPOMU3BOACTBA B HpO(i)eCCHOHaHBHOfI ACATCIbHOCTH

BJ'IaI[eTB TECHACHIOWAMHU pa3BUTUA IIPOU3BOJACTBCHHBIX ITPOLCCCOB, IIOKA3aTCIN IIPON3-
BOJCTBA B HpO(l)eCCHOHaJIBHOI;'I JCATCIIBHOCTH

IK-19 roToBHOCTHIO K pa3padoTKe NPOEKTHBIX MHHOBAIMOHHBIX PellIeHUil 10 IKCIJIya-
TAMOHHOM pa3Be/Ke, 100bI4Ue, NepepadoTKe TBEPABIX MOJEe3HBIX HCKONAeMbIX, CTPOU-
TeJbCTBY M IKCIIYaTAIUH MOA3eMHbIX 00 bEKTOB

3HaTh OCHOBHBIC TCHACHIIUHN PAa3BUTHA MHHOBAIIMOHHbBIX pemeHHﬁ 10 nepepa60TKe
TBEPAbIX ITOJIC3HBIX HCKOIIAaCMbIX

YMeTh IMPUMCHATH U3YUCHHBIC TCHACHIIUU Pa3BUTUS MHHOBAIITMOHHBIX pCIJ_IeHI/Iﬁ 8 (6]
Hepepa60TKe TBEPABIX MOJIC3HBIX UCKOITACMBIX

Bnagers TCHACHUOUAMU pa3BUTUA NHHOBAIMOHHBIX peIJ_IeHI/Iﬁ 110 nepepa60TKe TBCP-
JABIX ITOJIC3HBIX MCKOITaCMBbIX




4 CTpyKTypa U coepKaHue TUCIUIIMHBI

OO61ast TpyI0€MKOCTh JUCHHUIUIMHBI COCTaBIsAET 3eAuHuUIbI 108 yacos:

— KOHTakTHas padora — 15,2 akaJ. 4acos:
aynutopHas pabota —12 akaj. 4yacos;
BHeayJIUTOpHas paboTa — 3,2 akaJ. 4acoB;

— camocTosTeNnbHas padota — 84,1 akaj. Jaca;

— TOJTrOTOBKA K dK3aMeHy — 8,7 akaJl. 4acosB.
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1. Beenenue 1 0,5 10,4 OIIK-9
1.1. Coneprxanue TUCIUILIMHBI, €€ 3a1a4i. 3HAYCHHUE U POJIb oborarie- [1K-4
HUS TIPU UCTIOJIB30BAHUHN PA3IMIHBIX TOJIE3HBIX MCKOMIAEMBIX . [1K-5
N3yyeHne oCHOBHOM
1.2. Knaccudukaius nmporeccoB i 000TalieH s MOJIe3HbIX HCKOTIae- N I1K-12
H JOIOJHUTEILHON
MBIX [1K-19
auTepaTypsl 1o auc- | KonTposbHas
1.3. Onepanuu, mukibel, ctaaud. OneHka 3¢ (GEKTUBHOCTH MTPOIIECCOB
LMIIJIMHE, KOHCIIEKTa paborta
o0oramieHus: 1 KOMIUICKCHOCTH MCTIOJb30BAHUS ChIPhS .
> JIEKIU.
1.4. IIpoxykTsl u okazaTenu oboramieHus. MaTepuaibHbIid 6anaHC MO
TBEpPAOMY, METaJTy, BOJE B TEXHOJOTHYECKHX CXEMax 00OTaIIeHUs Py
1.5. IloHsiTHE O KOJIMYECTBEHHBIX XapaKTEPUCTHUKAX BEUIECTBEHHOIO CO-
CTaBa MHUHEPATHHOTO CBHIPBS M MPOJIYKTOB 00OTaIleHUs
Hroro no pasgeny 0,5 10,4
2. I'panynomMeTpuuecKuii COCTaB Il 0,5 Wzyuenue ocHoBHOM | Kontpombhnas |OIIK-9
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2.1. 'panynoMeTpudecKuid COCTaB Py M MPOTYKTOB 0OOTAIICHUS, ME- 15 Y TONOJTHUTEIbHO N paborta [1K-4
TOJIBI €T0 OIPENEICHUS JUTEpaTypsl 1O JUC- I1K-5
2.2. CuroBsiit ananus. [llkana knaccudukanyuu, MoAyIb HIKaIbI Kac- LUAIUIMHE, KOHCIIEKTa IK-12
cuduKanuu JIEKITHH. I1K-19
2.3. O6paboTKa pe3ysIbTaTOB TPAHYJIOMETPHUIECKOTO aHAIN3a U TI0-
CTpOEHHUE XapaKTEPUCTHK KPYIMTHOCTH
Hroro no pazaeny 0,5 15
3. IloaroToBUTEIBHBIC MPOIIECCHI 11 2 2 20 OIIK-9
3.1. I'poxouenue. Haznauenue npouecca N3ydenune ocHOBHOM [1K-4
U JOIOJHUTEIBHON [1K-5
3.2. Db dexkTuBHOCTH TPOXOUEHHUS, KiIacCU(UKALU U KOHCTPYKIIHH I'PO- JTUTEPATYPBI [0 IHC- TK-12
XOTOB [UIUIMHE, KOHCIIEKTA I1K-19

JIEKIHH.

3.3. IpoGnenue. Haznauenue apobiaeHus, crerneHsb ApoOaeHus

3.4. Kinaccudukanusa u KOHCTPYKIIUH IPOOUIIOK ISl KPYITHOTO, CpeIHe-
T'0 U MEJKOTO Ipo0OsieHus

3.5. KpynHocTs, 10 KOTOpOit He00X0AUMO JIpOOUTE ChIpbe Tiepesa 000-
raienneM. Cxembl 1poOIeHus

N3yyenue oCHOBHOM
W JOTIOJTHUTEILHOM
JUTEpaTypsl 1O JUC-
LUIIINHE, KOHCIIEKTa
JICKIIMH.

3.6. I3menpucHUE. 3aKOHOMepHOCTI/I nmponecca n3MEJIbUCHUA

3.7. Knaccuguxkamus pazmosbsHOro odopyaoBanusi. Cxembl U3Melbye-
HUS

N3ydenne oCHOBHOU
Y TONIOJIHUTEIbHO N

3amuTa J1abopa-
TOPHOU pabOThI
KonTposbhas
pabota
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3.8. l'unpaBnuyeckas Kiaccu(PpuKaIus U €€ poJib B TEXHOJIOTHUECKIX JIMTEPATYpPHI MO JIUC-
cxemax (habpuk. 3aKOHOMEPHOCTH CBOOOHOTO M CTECHEHHOTO MaJIeHHUS [UTTAHE, KOHCIIEKTa
gacTuIl. OCHOBHBIEC MPUHIIUATIBI KJIACCU(DUKAITUN JIEKITHH.
3.9. KoHCTpyKIIMK MEXaHUYECKUX KJIacCU(UKATOPOB, 00JaCTh UX MPHU-
MEHEHUSs
3.10. KOHCTpYKIIMK U NPUHIUT JECHCTBUS THAPOLIMKIOHOB
Hroro no pazaeny 2 2 20
4. OCHOBHBIE MTPOIIECCHI 11 2 4 18,7 OIIK-9
4.1. I'paBUTAIIMOHHOE 00OTAIIEHHE MTOJIE3HBIX HCKOMTaeMbIX. TeopeTuye- . I1K-4
W3ydeHnrne 0CHOBHOM
ckue ocHOBbI. CKOpOCTb MajieHusl, KO3 HUIUEHT paBHONAIaeMOCTH . I1K-5
U JOMOJIHUTEIBHON
4.2. ITporecchl TpaBUTAITMOHHOTO O0OTaIEHUs: POMBIBKA, OTCAJIKA, JTHTEPATYDbI 10 TG [1K-12
KOHLIEHTpALIMs Ha CTOJIaX, 0OoralleHre Ha UTI03ax U xKenobax, BAHTO- patyp I1K-19

BBIX CCIIapaTopax, 060F8.IH€HI/I€ B TS2KCJIBIX CYCIICH3UAX

4.3. CYH_IHOCTB nponeccoB, KOHCTPYKTUBHBIC U TCXHOJIOI'MYCCKUEC I1apa-
MCTDPHI allllapaTOB U MAIlIWH, IIPAKTHUKA UX IIPUMCHCHHA

LMIIJINHE, KOHCIIEKTa
JIEKIUH.

4.4. MarautHoe O6OF3.H.I€HI/IG. TeopeaneCKI/Ie OCHOBEI. MaruuTHbIC
CBOMCTBA MUHCPAJIIOB, MAI'HUTHBIC TIOJISA CCIIApaTOPOB

4.5. O6opynoBaHue /Uil MAarHUTHOTO OOOTAIEHHUs: CenapaTop A
CHJIBHO U cTaDOMarHUTHBIX PYy[; CyXue U MOKpbIE MarHUTHBIE cenapa-
TOPBI

4.6. DnexTpudeckoe oboramienne. Puzndeckre 0OCHOBBI Mpoliecca, mo/I-
TOTOBKA MaTepuaa K dJIEKTPUIECKON cernapaiun

N3yyenue oCHOBHOM
U JOMOJHUTEIBHOMN
JIMTEPAaTypsI 1O UC-
UIIINHE, KOHCIIEKTa
JICKITMH.

3amuTa J1abopa-
TOPHOM pabOTHI
KonTposbhas
pabota
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4.7. Knaccudukanust 3JeKTpUYECKUX CEMapaTopoB, UX KOHCTPYKTUBHbIE
Y TEXHOJIOTHUYECKHE MapaMeTphI
4.8. CneninaibHbIE METO I TOATOTOBKH U OOOTAIICHUS PY/T
4.9. Pynopasbopka: oborarmieHue no TpeHuto, Gopme, BeTy, diororpa-
BHUTAIMS; 00XKUT py; U30MpaTeabHOe APOOJICHUE, U3METBUYCHHE, XUMU--
yeckoe odoraieHmne
4.10. ®norarmonHoe oboramieHue. TeopeTniyeckue ocHOBBL. KnHeTHnka
dbnoTaruun N3y4yenne ocCHOBHOM
4.11. ®noTanmoHHBIE peareHThl, X Ki1accuukalys, Ha3HAYCHUE U Me- ¥ JIOTIOJIHUTEILHON
XaHU3M JIeHCTBUS auTeparypsl 1o auc- | KontpospHast
4.12. ®ioTanmoOHHBIC MAIIMHBI, UX KJIAaCCU(UKAIUS, KOHCTPYKITUS LMIUIMHE, KOHCIIeKTa |paboTa
JIEKIHH.
4.13. [IpakTika NpUMEHEHHUS MAIIMH Pa3IMYHBIX THIIOB (MEXaHUYECKHE,
MTHEBMOMEXaHUYECKUE, KOJIOHHBIE U Jp.). CXeMbI U PEXKUMBI (PIIOTAIHH
Hroro no pazneny 2 4 18,7
5. O6e3B0OKMBaHKE U ONIPOOOBAHNE i 0,5 10 |H3yuenue ocHOBHOI OIIK-9
5.1. O6e3BoxuBanue. HazHaueHue oneparuii 00e3B0KMBaHUSA U UX Y JONOJIHUTENBHON [1K-4
KIaccu(uKanus autepaTypsl o auc- | Konrponenas |TIK-5
5.3. OnpoOoBaHue 1 KOHTPOJIb Ha 00OTaTUTENbHBIX (habpukax. TUMBI U LUIUIMHE, KOHCIIEKTa pabota [1K-12
Ha3zHayeHue npood JEKIUH. I1K-19
Hroro no pasgeny 0,5 10
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6. OOuue cBeneHust 00 000TaTUTEIBHO-TEXHOJIOTMYECKOH CUCTEME 1 0,5 10 OIIK-9
[1K-4
6.1. Texaomorudeckrue CXeMbl: KaUeCTBEHHEIE, BOIHO-IIIJIAMOBRIC U CXE- N3yyenne oCHOBHOU [IK-5
MBI TIENH armnapaToB H JIOTIOJTHUTENIBHON IK-12
6.2. YpaBieHre Ka4eCTBOM TOJIE3HBIX HCKOTIAEMBIX TTPH UX TOOBIYE, yuTeparypsl o quc- | KonTponsHast |[1x-19
YCPEIHEHHE MUHEPAIIBHOTO CHIPhSl B TOPHOM IIeXe U Ha 000TaTUTEIbHON HHTUINHE, KOHCIICKTa pabora
(habpuke JICKIMH.
6.3. TexHonorus oborameHus pya YePHBIX, IIBETHBIX U PEAKUX METAJ-
n0B. TpeOoBaHUs K KAYECTBY KOHIIEHTPATOB M CHIPHSI.
Hroro no pazaeny 0,5 10
HToro nmo iucuumnjinue 1 6 6 84,1 IK3aMeH
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5 Ob6pa3oBaTesbHbIe 1 HHPOPMALHOHHbIE TEXHOJIOTHH

B mponecce mpenogaBaHus AUCUUIUIMHBL ««OOOTaIeHNe MOJE3HBIX HCKOMAEMBIX»)»
MPUMEHSIOTCS pa3IMYHbIE BUJIBI 00Pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKIMOHHBIN MaTepuan 3aKpeIursieTcss B XoJe JabopaTOpHBIX padOT, Ha KOTOPBIX
BBINIOJIHAIOTCA TPYNIIOBbIE WM WHIUBUAYaJIbHbIE 3aJaHus Mo MpoiaeHHoMl Teme. Ilpu
MIPOBEJICHUU JIa0OPATOPHBIX 3aHATUI MCIOJNb3YeTCS METOJ KOHTEKCTHOrOo OO0ydeHus,
KOTOPBI IMO3BOJISIET YCBOWUTh MaTepuai IyTEM BbISBIEHUS CBS3€H MEXJy KOHKPETHBIM
3HAHUEM U €r0 MPUMEHEHUEM.

[lepenaya HEOOXOOMMBIX TEOPETUYECKHX 3HAHMW W (OPMHPOBAHHWE OCHOBHBIX
MIPEJICTaBICHUH 110 KypCy IPOUCXOUT C UCIIOJIb30BAaHUEM MYJIbTUMEIUNHOTO 000pyI0BaHUS.

1. TpaguuuoHHble 00pa3oBaTe/ibHbIe TEXHOJIOTMU OPUEHTUPYIOTCS Ha OPraHU3alHIo
00pa30BaTeNIbHOrO Mpoliecca, MPEANOaraolly0 IpsMYI0 TPaHCISLUIO 3HAHUN OT Ipenoja-
Bareis K CTYJEHTY (IIPEeUMYIIECTBEHHO HAa OCHOBE OOBSCHUTEIBHO-UILTIOCTPATUBHBIX METO-
0B 00ydeHus). YueOHas JesITeNbHOCTbh CTyJI€HTa HOCUT B TAaKMX YCIIOBUSAX, KaK MPaBUIIO,
PENpPOAYKTUBHBIN XapaKTep.

®opMbl y4eOHBIX 3aHATHI € HCIOJIb30BAHMEM TPAAULUOHHBIX TEXHOJIOI I :

NudopmanrionHas nekuus — MocieaoBaTeIbHOE U3JI0KEHHWE MaTepuana B AUCLUUILIH-
HapHOM JIOTHKE, OCYILECTBISEMOE MPEUMYILECTBEHHO BEpOAJbHBIMU CpeACTBAMH (MOHOJIOT
IpernoaBaTeis).

CemuHap — Oecena mpemnojiaBaTenst U CTyJ€HTOB, OOCYXJAeHHE 3apaHee MOATOTOBJIECH-
HBIX COOOILEHUI MO Ka)JI0My BOIIPOCY IJIaHA 3aHATHUS C €AMHBIM JJIS BCEX NEPEYHEM PEeKO-
MEHJIyeMOU 00s3aTeIbHON U JOTIOJHUTEIBHON JTUTEPATYPHI.

IIpakTHdeckoe 3aHATHE, MOCBAIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM W HAaBBIKOB IO
IIPEII0KEHHOMY AJITOPUTMY.

2. TexHosorum mpoo61eMHOT0 00y4eHHsl — OpraHu3aius o0pa3oBaTeILHOTO MpoIiecca,
KOTOpasi MpearnojaraeT MmocTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHHUE YUE€OHBIX MPOOIIeM-
HBIX CUTYyalui IJIsl CTUMYJIMPOBaHUS AKTUBHOW ITO3HABATEIILHOM IEATEIBHOCTH CTYICHTOB.

@®opMbl Y4eOHBIX 3AHATHI € HCNOJIb30BAHUEM TEXHOJIOTHi MPOOJIEeMHOro ol0yue-
HHSA:

[IpoGnemHas nekuus — U3J10)KeHUE MaTepuaa, peroararoee NoCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3JIMUYHBIX HAYYHBIX MOAXOJO0B, aBTOP-
CKH€ KOMMEHTapHHM, CBSI3aHHBIC C PA3JIMYHBIMU MOJEISIMU MHTEPIPETALUU U3y4acMOro Ma-
Tepuana.

Jlekuus «BaBoem» (OMHapHas JIEKLMs) — U3JI0XKEeHUue Marepuaia B popMme auaioruye-
CKOTro 00IeHHs JIBYX MpernojaBaresiei (Hanpumep, peKOHCTPYKLUS AUajiora npeacTaBuTesnei
Pa3IUYHBIX HAYYHBIX IIKOJ, «Y4EHOT0» U «IPAKTHUKa» U T.IL.).

[IpakTnyeckoe 3aHsATHE B (OpME MPAKTHUKyMa — OpraHu3anus ydeOHOW palOoTbl, Ha-
IIPaBJICHHAs Ha pEIICHUE KOMIUIEKCHOM yueOHO-TIO3HaBaTEeJIbHOW 3agauu, TpeOyrouen oT
CTYAECHTA IPUMEHEHUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

[IpakTyeckoe 3aHATHE HAa OCHOBE Kelc-MeTosla — 00ydeHue B KOHTEKCTE MOJEIHpYe-
MO CUTyalluH, BOCIPOU3BOAIIEH pealbHble YCIOBUS HAay4HOM, MPOU3BOACTBEHHOH, 00IIe-
CTBEHHOM aesTenbHOCTH. OOyyaromuecs T0JKHbI TPOaHAIU3UPOBATh CUTYAIUIO, Pa300paTh-
csl B CyTH MpoOieM, NpeasIoKUTh BOZMOXKHBIE pellIeHus U BbIOpaTh Jydmiee U3 HuX. Keiicbl
6a3upyroOTCs Ha pealbHOM (PaKTHUECKOM MaTepHaje WIM K€ NMPUOIMKEHbl K peaJbHON CH-
TyalHuH.

3. ArpoBble TeXHOIOTMH — OpraHu3alys 00pa3oBaTeIbHOTO MPOLECCca, OCHOBAHHAs Ha
PEKOHCTPYKIIMU MOJIEJIEN MTOBEIECHNUS B PaMKaX MIPEII0KEHHBIX CLIEHAPHBIX YCIOBHM.

®opMbl Y4eOHBIX 3aHATHH C HCIOJIB30BAHMEM HIPOBbIX TEXHOJIOTHIA:

VYuebHas urpa — ¢popma BOCCO3AaHUS IPEIMETHOTO U COLIMAIBHOTO COJepKaHUs OyIy-
el npodecCHoOHaNBHON JEeSITeIbHOCTH CIEIHAINCTa, MOJCTUPOBAHUSA TaKUX CUCTEM OTHO-
LIEHUH, KOTOpPBIE XapaKTEPHBI AJIs ATON AEATEIbHOCTH KaK LEJIOTO.



JlenoBast urpa — MOJICIMPOBAHUE PA3JIMYHBIX CUTYAIMid, CBS3aHHBIX C BBIPAOOTKON U
MPUHATHEM COBMECTHBIX PELICHHH, 00CYXJAEHHUEM BOIPOCOB B PEKHUME «MO3TOBOTO IITYp-
May, PEeKOHCTPYKIUEH (PyHKIIMOHAIBHOTO B3aMMOICHCTBHS B KOJUICKTHBE U T.I1.

PoneBas urpa — uMuTanusa WM peKOHCTPYKLMS MOJENIEH pOJIEBOIO MOBEJIEHUS B IIPE.I-
JIO’)KEHHBIX CLIEHAPHBIX YCIOBUSIX.

4. TexHOJIOTUH MPOEKTHOr0 00y4YeHHsl — OpraHu3ans 00pa3oBaTEIbHOTO poIecca B
COOTBETCTBUH C QJITOPUTMOM IIOATAITHOTO PEUICHUs MPOOJIEMHOW 3aJaudl WM BBITIOJHEHUS
yueOHoro 3amanus. [IpoekT mpennosiaraeT COBMECTHYIO y4eOHO-TIO3HABATEIBHYIO IEATENb-
HOCTB TPYIIIBI CTYJCHTOB, HAIIPABICHHYIO Ha BHIPAOOTKY KOHIICIIINH, YCTAHOBIICHHUE LEJICH
3a1a4, (popMyITUPOBKY 0KMIAEMBIX PE3yJbTaTOB, ONPEACICHUE MPHHIIMIIOB U METOIUK pe-
IIEHUs TIOCTaBJICHHBIX 33/a4, TUIAHUPOBAHUE XOJia pabOThl, MOUCK JOCTYIHBIX U ONTHMAaJlb-
HBIX PECYPCOB, OATANHYIO PEATTU3ALIMIO IJIaHa pabOThl, TPE3CHTALINUIO PE3YIbTAaTOB PaOOTHI.

OcHoOBHbIE THIIBI IPOEKTOB:

UccnenoBaTenbckuil MPOEKT — CTPYKTypa NpUOIMKeHa K GopMaTy HAydYHOTO HCCIIEN0-
BaHHUS (JI0Ka3aTeIbCTBO aKTyalbHOCTH TEMBI, ONpE/IEICHHE HayYHOU MpoOsIeMbl, IpeIMeTa U
oOBbeKTa HcClIeoBaHus, LeNed W 3a4ad, METOJ0B, MCTOYHHMKOB, BBIJIBUKEHHE THUIIOTE3BI,
0000111eHIE pe3yNIbTaTOB, BHIBOIbI, 0003HAUEHNE HOBBIX MTPOOIIEM).

TBopueckuil mpoekT, Kak MpPaBUJIO, HE UMEET JETAIbHO MPOpabOTaHHON CTPYKTYpHI;
yueOHO-TI03HaBaTeNbHAas JIEATEIbHOCTh CTYJIEHTOB OCYIIECTBISIETCS B PaMKaxX pPaMOYHOTO
3aJlaHus, MOAYMHSASACH JIOTUKE U UHTEPECaM yYaCTHUKOB MPOEKTa, )KaHPy KOHEUHOTO pe3yiib-
TaTa (razera, GuIbM, IPa3JAHUK, U3/IaHUE, SKCKYPCHS U T.IL.).

NudopmanroHHbIN TpoeKT — yueOHO-TI03HaBaTeIbHAas JESTEIbHOCTh C SIPKO BBIpaXKeH-
HOM IBPUCTUYECKON HAINPABIEHHOCTHIO (IMIOMCK, OTOOp M CUCTeMaTu3anus HHGOpPMAaIu o Ka-
KOM-TO O0BEKTe, 03HAKOMJICHHE YYaCTHHKOB IpOeKTa ¢ 3Tod mH(popMaluel, ee aHaau3 u
00001IeHNE 1151 TPE3eHTAUK 00JIee MTUPOKOH ayUTOPHUN).

5. UHTepaKkTHUBHbIE TEXHOJOTMH — OpraHu3anus o0pa3oBaTeILHOTO Mpoliecca, KOTo-
pas mpearnojaraeT akTUBHOE U HEJIMHEWHOE B3aMMOJIEHCTBHE BCEX YYACTHUKOB, JTOCTHKEHHE
Ha 3TOW OCHOBE JIMYHOCTHO 3HAUYMMOTO JJIsi HUX 0Opa3oBaTenbHOro pesynprata. Hapsany co
CHEHATM3UPOBAHHBIMU TEXHOJOTUSMU TaKOTO POja MPUHLUI UHTEPAKTUBHOCTU MPOCIEKH-
BaeTcss B OOJIBIIMHCTBE COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJOTUU. MHTEpakTUBHOCTH
M0/Ipa3yMeBaeT CyObeKT-CyObEeKTHBIE OTHOIICHUS B X0/ie 00pa30BaTEIbHOTO Ipolecca U, Kak
CclIeICTBUE, POPMUPOBAHUE CAMOPA3BUBAIOLIEHCS HHPOPMAITMOHHO-PECYPCHOM CpeIbl.

@®opMbl y4eOHBIX 3aHATHII € MCNOJb30BAHMEM CIHENHAJTU3MPOBAHHBLIX MHTEPAK-
THUBHBIX T€XHOJIOTHIi:

Jlexusi «oOpaTHON CBSI3W» — JEKIUS—TPOBOKAIMs (M3JI0KEHHE MaTepuaja ¢ 3apaHee
3alJIaHUPOBAHHBIMH ~ OIIHUOKaMu), nexusi-Oecena, JCKIUSA-AUCKYCCHUS,  JIEKLUSA-
npeccKoH(epeHIus.

CeMuHap-nuckyccusi — KOJUJIEKTUBHOE OOCYXAEHHE KaKoro-janbo CHOpPHOTO BOIPOCaA,
poOeMbl, BBISBJICHHE MHEHHH B rpymrme (MEXIPYNIOBOW IUANOr, AMCKYCCHS KakK CIOp-
JTAAJIOT).

6. UndopmMannoHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJOITHH — Opra-
HU3aIuUsl 00pa3oBaTeIbHOTO MPOLecca, OCHOBAHHAS HAa MPUMEHEHMH CHEelHMaIn3MpPOBAHHBIX
MIPOrPaMMHBIX CpeJl U TEXHUUYECKHX CPEACTB paboThl ¢ HHpOpMaLueil.

@opMbl yueOHBIX 3aHATHHA C HMCIOJIb30BaHHMEM HH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanu3anus — H3JI0XKEHUE COJAEP)KAHUS COINPOBOXKAACTCA IpE3eHTaIeH
(neMoHcTpael yueOHbIX MaTepUaloB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.U. WJUTIOCTPATUBHBIX, TpaMueCcKuX, ayino- U BUAEOMATEPHATIOB).

6 YueOHO-MeTOANYECKOE 00eciedeHHe CAMOCTONATEIbHOI padoThl 00y4arommMXxcst

[To mucrumnuae «OOoramieHne Moae3HbIX UCKOMaeMbIX» MpelyCMOTpeHa ayAuTOpHas
Y BHEAyIUTOPHAs CAMOCTOATENNbHAs pPaboTa 00yJatOLIHXCSl.
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CamocrosTenpHas paboTa CTYJCHTOB IMOCTPOSHA TAKUM 00pa3oM, 4To B Tporiecce pado-
TBHI CTYJICHTHI 3aKPETUISIOT 3HAHUS, IMOJIYYCHHBIC B TIPOIECCE TEOPETHUECKOTO OOYICHHUS, TEM
cambIM (pOopMHPYIOT TPOEeCCUOHATBHBIEC YMEHHS U HABBIKU.

B nporiecce nzydeHust TUCIUIUIMHBI OCYIIECTBISETCS TEKYITUH U MEPUOTNICCKII KOH-
TPOJIb 32 PE3yJIbTaTAMU OCBOCHUS y4eOHOTO Kypca. TeKyuii KOHTPOJIb OCYIIECTBIISIETCS He-
MIOCPEJICTBEHHO B MPOIIECCe YCBOCHHMS, 3aKPETUICHHsI, 0000IEHUS U CUCTEeMAaTH3AIMH 3HAHUH,
YMCHHM, BJIaJICHUS HABBIKAMU W TO3BOJISICT ONEPATUBHO JAMATHOCTHPOBATH U KOPPEKTHUPO-
BaTh, COBEPIICHCTBOBATh 3HAHWS, YMCHHS M BJIAJICHHUC HABBIKAMH CTYICHTOB, OOCCIICUNBACT
CTUMYJIMPOBAHUE M MOTHUBAIUIO WX JEATCILHOCTH HA KXKIOM 3aHATHU. TEKYIIHiA KOHTPOJb
OCYILIECTBISIETCS B hopMe YCTHOTO orpoca (codbeceoBaHus ).

[Tepuoanueckuii KOHTPOJIb I€h KOTOPOro 0OO0OIEeHHe M CHUCTEeMaTu3alusl 3HaHUH,
npoBepka 3G (HEeKTUBHOCTH YCBOSHHSI CTYJICHTaMU OTIPE/ICIICHHOTO, JIOTHUECKH 3aBEPIICHHOTO
CoJiepKaHusl y9eOHOTO MaTepuayia OCYIIECTBIISIETCS B ()OpME 3aIIUTHI JIAOOPATOPHBIX, KOH-
TPOJIbHBIX padoT.

OreHOYHBIE CPEACTBA JJIs MPOBECHUS TEKYIIEH aTTeCTaIlluu

Tecmut 0na camonpogepku:
Bapuanm Ne 1.

1. Yto Ha3pIBaeTcs o0oraieHueM MoJie3HbIX HCKONMAaeMbIX?

1. D10 mpo1ecCch XUMHUYECKOTO pa3iefieHsI MUHEPAJIOB.

2. DT0 mpoIecChl MEXaHMYECKOTO pa3ielieHUs MUHEPAIOB 0e3 U3MEHEHHUST XUMUYIECKO -
T'0 COCTaBa CHIPHSI.

3. DTO OKHCIUTETHLHO-BOCCTAHOBHUTEIBHBIC TTPOIIECCHI 32 CYET YACTUYHOTO WIIH TTOJTHOTO
repexo/ia JIEKTPOHOB OT OJJHUX aTOMOB K JIPYTUM.

4. D10 TIpoIIecChl U3BMEHEHHS CTPYKTYPbl, MUHEPAIBHOTO, @ HHOTIa H XUMHUYECKOTO CO-
CTaBa TOPHBIX MTOPOJT B 36MHOM KOpeE.

2. KoHIIeHTPAaTOM HA3bIBAETCA ...

1. mpoIyKT, B KOTOPOM MaccoBas 0JIsI MOJIE3HOTO KOMIIOHEHTA 3HAYUTEIBHO BBIIIIE,
YeM B UCXOJIHOH py/e;

2. IPOJIyKT, B KOTOPOM MaccoBas J0JIs IMOJIE3HOTO KOMIIOHEHTA HUXKE, YeM B MCXOTHOU
pyxae;

3. IPOJIyKT, B KOTOPOM MaccoBas J0JIs IOJIE3HOTO KOMITIOHEHTA BBIIIIE, YEM B MCXOIHOU
pyle, HO HUXe, YeM B KOHLIEHTPATE;

4. MpOJIyKT, B KOTOPBIH BBIJEIAETCS 0OJIbIIAs YaCTh MUHEPAJIOB BMEIIAOIIEH TTOPOIbI U
BpPEIHBIX ITPUMECEH.

3. CxeMa 1enu anmnaparoB OKa3bIBaeT...

1 mepeyeHb U MOCIIEIOBATEILHOCTh TEXHOJIOTMYECKUX ITPOIIECCOB M OTEepaIiuii, KOTO-
PBIM TIOJIBEPraeTcs MOJIE3HOE UCKOTIAaEMOE;

2 KOJHMYECTBEHHBIE MMOKa3aTeIu 000ramleHus A KaXI0H onepaiuy U IpoayKTa;

3. KOJMYECTBO BOJBI, JOOaBIsieMOe B OMPEIEICHHbIE OTepalluu U MPOAYKThI oboraiie-
HHS,

4. myTH clieoBaHMS MOJE3HOTO MCKOMAeMOTO U MPOAYKTOB 00OTAlIEHUS! C YCIOBHBIM
M300pakeHHe arnmaparos.

4. CreneHb KOHIEHTPALH MOKA3bIBACT:

1. Bo ckonbko pa3 Macca KOHIIEHTpaTa MEHBIIIE MacChl ChIPbs, U3 KOTOPOTO OH MOJIY-
YeH;

2. Bo ckobKo pa3 MaccoBast JI0Jisi KOMIOHEHTA B KOHIIEHTpaTe OOJIbIIE MaCCOBOM JIONU
3TOTO KOMIIOHEHTa B UCXOJIHOU py1e;

3. Kakast 1oy IeHHOTO KOMITOHEHTA Tepelijia B XBOCTHI;

4. CreneHb NMPUOIMKEHUS PEATLHOTO Mpoiiecca 000TalIeHHs K UACaTbHOMY.

5. UTo noka3piBaeT BbINMYKJIAsl XaPAKTEPUCTHKA KPYNHOCTH MO ILIOCY?
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1. B ipo6e mpeoOmasatoT KpymHbIe 3epHa.

2. B pobe npeoOnagaoT MeJNKHUe 3epHa.

3. B mpobe paBHOMEPHO pacmpeaeeHbl KPYITHbIE U MEIIKHE 3epHa.

4. B mpo6e npeobaaiatoT HUIaMBbl.

6. KakoBo Ha3HaYeHUe onepaluy NpeABapUTEJIbLHOI0 TPOX0YEHHUsI B CXeMax pyao-
MOArOTOBKH?

1. J1ns1 KOHTPOJISE KPYITHOCTH JIPOOJIEHOTO MPOIYKTa.

2. JIns1 mosrydeHust TOBApHOTO MPOAYKTa 33JaHHON KPYITHOCTH.

3. 151 pa3aeneHus 4acTul], UMEIOIINX Pa3Indusi B TBEPAOCTH WK (opMe KYCKOB.

4.]11s1 oTieNeHHs TOTOBOTO MO KPYIMHOCTHU MPOJYKTa OT UCXOAHOIO MaTrepuala, rnocry-
TMAOIIEro Ha JIpoOJIeHue.

7. I rpoXoYeHusi KPYNMHOKYCKOBOI'0 MaTepHaJia NPeMMYyIeCTBEHHO UCIOJb3Y -
I0TCH...

1. KOJIOCHUKOBBIE PEIIETKH.

2. TUCTOBBIC pemIéTa.

3. IPOBOJIOYHBIC CETKH.

4. nyroBbl€ CUTA.

8. IIpu xkakom yciaoBHH 3¢ (PeKTHBHOCTH I'POXOYEHHS PABHA HYJIIO?

1. Coneprxanue oTceBaeMoro Kiacca KpymHOCTH B HCXOJHOW py/e PaBHO COAEpPKaAHHUIO
OTCEBAEMOT0 KJIacca B HAJPEUIETHOM IPOAYKTE.

2. ConepxaHme OTCEBAEMOTO KJIacca KPYMHOCTH B HAJIPEHIETHOM IMPOIYKTE PABHO HY-
JIO.

3. ConmepkaHue 0OTCEBAEMOTO KJlacca KPYIMHOCTH B HCXOMHOU pyae paBHO 100%.

4. CopnepkaHHe OTCEBAEMOT0 Kjlacca KPYIMHOCTH B HaJIPEIIETHOM MPOIYKTE PaBHO
100%.

9. B yeM cymHoCTh npomnecca apoodjaeHus?

1. Paznenenue chlllydux MaTepHaoB Ha KJIACChl KPYMHOCTH.

2. PaznieneHure NoJie3HbIX HCKOMIAEMBIX MOJ] ISHCTBUEM BHEIIHUX CHUJI, IIPEO0JI0JIEBAI0-
IIUX BHYTPEHHHUE CUJIBI CLETUUICHHS] MEXKY YaCTUIIAMU.

3. OtneneHnre 0OCHOBHOM Macchl BMEIIAOMIEH MOPO/Ibl OT UCXOJHOU PYAbI IEpe]] TOH-
KUM M3MEJIbYECHUEM.

4. Jlo3upoBaHME U CMEIIMBAHUE PA3IUYHBIX 110 KAYECTBY MOJIE3HBIX UCKOTIAEMbIX IS
MOBBILIEHUS OJTHOPOIHOCTH KaYECTBEHHOI'O COCTaBA PY/I.

10. Yto noka3biBaeT creneHb ApodaeHus ?

1. Bo ckoibKO pa3 pazmMep OTBEPCTUH MPebIaYyIIero cuta OOoJbIlle pa3Mepa OTBEPCTUi
MIOCJIEYIOIETO CUTa B CTaHJAPTHOM HabOpe CHT.

2. Bo ckoibKO pa3 KpyMHOCTH IPOOICHOTO MPOAyKTa OOJIbIlE pa3Mepa pa3rpy30uHOi
IS IPOOHIIKH.

3. Bo ckoJibKo pa3 KpymHOCTh KYCKOB APOOIEHOTO MPOIyKTa MEHbIIE KPYTHOCTH KyC-
KOB, MIOCTYMAOIINUX HA IpoOIIeHuE.

4. Bo CKOJIBKO pa3 KPYMHOCTh KYCKOB JPOOJIEHOTO MPOayKTa O0JbIle KPYTHOCTH KYyC-
KOB, MIOCTYMAOIINUX HA IpOoOIIeHuE.

11. B MerbHMIIAX cCaMOU3MeJIbYCHHUS] M3MeJIbYaloleil cpeaoil ABJIAIOTC:

1. cranbHBIE CTEPIKHU.

2. CTaJIbHBIE WU YyTYHHBIE IIaPHI.

3. pyAHas «ramsy.

4. KpyImHbIE KYCKHU PY/IBIL.

12. Kakoii U3 nepe4ncaIeHHBbIX NPOLECCOB HE OTHOCHTCS K TPABUTALIHOHHOMY Me-
TOAYy o0oramenus?

1. orcanka

2. KOHIIEHTpAIIUs Ha CTOJAX.

3.o00raiieHue B TSKEIBbIX CYCICH3UIX.
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4. oboraiieHue 1o TpeHUIO.

13. Ob6sacTh NpUMeHEeHNsI KOHIEHTPAIMOHHBIX CTOJIOB.

1. Jlnst oGorareHus 30J10TOCOACPIKAIINX MIECKOB M TOHKO M3MEIIBYCHHBIX P/ PEAKUX
METaJJIOB KPYITHOCTHIO MEHEE 3 MM.

2. lnst oGoramienus yrieit kpynaoctsro 250-0,5 mm.

3. lnst oGoranieHus pya YepHBIX METAUIOB KPYMHOCTHIO 50-0,2 MM.

4. lnst oGorameHust Cyab(QHUIHBIX PYy/ IBETHBIX METAILJIOB.

14. CymHocTh npouecca neHHoi pioranuu.

1. I'mapodunbHbIe YaCTUIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX ITy3bIPhKaX M BCILIBIBAIOT HA
MOBEPXHOCTb, TUAPOPOOHBIE YACTUIIHI OCTAIOTCS B 00HEME MYIIbITHI.

2. T'unpodoOHBIE YaCcTHUIIBI 3aKPETIISIFOTCS HA BO3YITHBIX My3bIPhKax U BCIUTHIBAIOT Ha
MMOBEPXHOCTb, THIPO(PUIBLHBIE YACTUIIBI OCTAIOTCS B 00BEME MYJIBIIBI.

3. I'mnpodoOHBIE U THAPODUITBHBIC YaCTUIIBI 3aKPETUISIFOTCS Ha BO3IYITHBIX MTy3bIPbKaxX
1 BCIUJIBIBAIOT HAa IOBEPXHOCTb.

4. I'mppodobHbIe U THAPO(UIbHBIE YACTUIBI OCTAIOTCA B 00bEME IYJIbIIbI.

15. OcHOBHBIM (PM3HYECKHM CBOHCTBOM MHHEPAJIOB, ONPEAC/IAIOIINM BO3MOXK-
HOCTb MATHUTHOTI'O 000raleHus1, SIBJISIETCH:

1. YnenbHas MarHuTHasi BOCIPUMMYHUBOCTb.

2. J[lndnextpudeckas MPOHUIIAEMOCTb.

3. JIromuHecTieHIHS (X010 THOE CBEUCHHE).

4. Tpubonnekrpuueckuii 3¢ dekT.

Bapuanm Ne 2.

1. leabo 000raTUTEJbLHBIX MPOLECCOB ABJIAETCSH:

1. Beienenre MeTaIoB U3 XUMUYECKHX COCTUHEHUHN U OT/AEICHHE HEMETAITMUYECKUX
KOMITOHEHTOB.

2. OuncTKa METAJIOB OT HEXKEJATEIbHBIX TPUMECEH.

3. OTnenenue Moje3HbIX MUHEPAIOB OT BMEMIAIOIIEH MOPOJIbI U BPEAHBIX IpUMeced U
MOJIyueHUE KOHIIGHTPATOB, 10 CBOEMY KayeCTBY YJIOBJIETBOPSIOMIMX TpeOOBaHHSIM IMOCIe-
JYIOLIUX TEePEAETIOB.

4. V3BnevyeHne OTIENIbHBIX COCTABIISIOIIMX TBEPAOTO MarepHala ¢ IMOMOIIBI0 PacTBO-
pUTeIs.

2. IleHHbIM KOMIIOHEHTOM Ha3bIBAETCH:

1. CxoruieHue NmoJIe3HbIX UCKOMIAEMBIX B 3¢€MHOM KOpe.

2. DIeMEeHT Wi MPUPOIHBIN MUHEPA, C IEeJbI0 MOTy4YeHUsI KOTOPOTo TOOBIBAETCS 110~
JIE3HOE MCKOIaeMoe.

3. IlpuponHoe xuMHYECKOe coequHeHne, oOpa3yroleecs Ipyu pa3IudHbIX GU3UKO-
XMUMHUYECKUX MPOIECCaX, MPOTEKAOIINX B TTyOMHAX U HAa MOBEPXHOCTH 3EMJIH.

4. DneMeHThI WM IPUPOIHBIE MUHEPAIIbI, KOTOPBIE YXYIIIAIOT KA4eCTBO KOHIIEHTpa-
TOB.

3. 9P PeKTHBHOCTH 000TalIeHUs XapaKTepu3yeT...

1. moMHOTY OTAETCHHS MEIIKOTO MaTepraia OT KPYIHOTO.

2. U3BJIEYEHHE TPAHUYHOTO KJIacCa KPYMHOCTH B CJIMB MITU B MECKH.

3. JIOJI0 IIEHHOTO KOMITOHEHTA, TIEPeHIe/INIero B KOHIIEHTPAT U3 UCXOTHOM PY/bI.

4. creneHb NPUOMIKEHUS PeabHOTO Mpoliecca 00oraiieHus K uaealbHOMY.

4. BonHo-111aMOBAasl €XeMa MOKA3bIBAET:

1. ITytu crnenoBaHus MOJIE3HOTO MCKOMAEMOTO U MPOJAYKTOB 0OOTAICHHS C YCIOBHBIM
M300paXEHUEM armapaToB.

2. IlepeueHs U MOCIENOBATEIILHOCTh TEXHOJIOTHYECKHX MPOIECCOB U OTEpaIiu, KOTO-
PBIM MOJIBEPraeTcs MoJIe3HOE UCKOTIAEMOE.

3. KonndecTBeHHbIe MoKazaTeau 000rameHus As Kax 01 oreparii U IpoayKTOB.

4. Konu4ecTBo BOJIbI, TOOABISIEMOE B OT/ICHHBIC ONIEPAIUU U TIPOTYKTHI.
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5. Kakas u3 nepeunc/ieHHbIX Onepanuii He OTHOCUTCH K NMOAT0TOBUTEIbLHBIM MPO-
neccam odoramenus?

1. Ilpo6nenue.

2. I'poxoyenue.

3. Ycpennenue.

4. OuucTKa CTOYHBIX BOJI.

6. UTo noka3piBaeT TOUKA NepecevyeHusi CyMMapHOii XapaKTePUCTUKHU IO TLUTIOCY»
¢ ocbl0 abcuucc?

1. Pa3mep MakcMManbHOTO KyCKa B MMpooe.

2. Pazmep MUHIMAaJIBHOTO KyCKa B TIpo0e.

3. CpenHeMeMaHHBINA pa3mep.

4. Cpeauuii tuameTp Kycka.

7. JIOCTOMHCTBOM LUTAMIIOBAHHBIX (JIMCTOBBIX) pelleT sBJIAETCH:

1. IlpopomxuTenbHBIN CPOK CITY’KOBI U MOCTOSIHHBIN pa3Mep OTBEPCTUH.

2. boupIIas TIIomaab «KUBOTO CEYCHUSD).

3. Manast miomap «KHBOTO CEUCHUS.

4. BeicTpblit U3HOC, Pa3pbIB U CMEILEHUE MPOBOJIOYEK.

8. ®opmyua nis pacuera 3GPeKTUBHOCTH TPOXOYECHUSA:

1. E=&x — Vi

2.E= 7.(f-a).

ﬁ(ﬂ o)

3 E= (L-—ala- _)
a(100-a)(f-6)’

4.E= Ser_qg
Q oy ¥
9. Yem ompenesieTcsi IJIAaBHbIM 00pa30M KOHEYHas1 KPYNHOCTh APO00JIEHOr0 NMPo-
aykra?

1. PazmMepoM BKpaIIieHHOCTH 3€PEeH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteio pyapl.

3. MaccoBoii fnoJieii 1IeHHOTO KOMITOHEHTA B py/IE.

4. KpyImHOCTBIO MCXOHOU PY/IbI.

10. Kakum 00pa3om npoucxoauT npouecc ApodjeHus B KOHYCHBIX ApPo0uIKax?

1. 3a cuer AMHAMHYECKOTO BO3ACHCTBUS pOTOpA.

2. 3a cyeT pa3gaBiIMBaHUSI MEXKIY ABYMS IUIUTAMU.

3. 3a cyeT SKCLUEHTPUYHOTO JBIKEHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaThIBaHUs 3yObSIMH U PacKaJbIBaHUS 10 TPeOyeMOil KPyITHOCTH.

11. IlonsiTHE O rUAPABINYECKON KIaccH(pUKanum.

1. TIpouecc pazneneHust cMECH MUHEPAJIbHBIX 3€pEH Ha KJIacChl KPYITHOCTHU O CKOPO-
CTSIM OCaX/ICHHUS B BOAHOM CpeleE.

2. Ilporecc pa3nieneHust CMeCH MUHEpPaIbHBIX 3€PEH Ha KJIACChl KPYITHOCTH MO CKOPO-
CTSIM OCaXK/I€HHUs B BO3YLIHOU cperie.

3. Ilpouecc pazzeneHust cMeCH MUHEPAIbHBIX 3€PEH Ha KIIacChl KPYIMHOCTH IIPU TIOMO-
L1 POCEUBAIOIINX TTOBEPXHOCTEM.

4. Tlpouecc pa3zieneHusi CMeCH MUHEPAJIbHBIX 3€PEeH MO IUIOTHOCTH B BOJHOMU Cpefie,
IyJBCUPYIOLIEN OTHOCUTEIBHO Pa3AesieMOil CMECH B BEPTUKAJIILHOM HallpaBJICHUH.

12. IIponecc pa3aesieHUsI YACTHI B TAKeJIbIX cpeAax (CycneH3usiX) NPpOMCXOMT:

1. ITo MIOTHOCTH YaCTHIL.

2. I1lo ckopocCTsIM MaJIeHUs YacTUIl B CpeJie.

3. Ilo KpymHOCTH YacTuI.

4. ITo ¢opme yactui.
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13. 'naBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOI0 MeT0/1a 000TaAleHUS ABJISETC:

1. Huzkuit pacxoj 3JeKTPOIHEPTUH.

2. IlpocToTa MpOM3BOACTBEHHOTO KOMITJIEKCA.

3. OTHOCHUTENbHAS ACUIeBU3HA MOTYYCHUsI KOHIICHTPATOB.

4. YHuBepCallbHOCTb, BO3MOKHOCTb Pa3/IeieHUs JIF0ObIX MUHEPAIbHBIX KOMIIJIEKCOB.

14. B kakux nmoJisix NpOUCXOAUT MarHUTHAasl cenapauus?

1. B anexTpuueckux nojsx.

2. B HEOJTHOPOAHBIX MAarHUTHBIX TTOJISX.

3. B 0JTHOPOHBIX MarHUTHBIX TOJISIX.

4. B 271€eKTpOMarHUTHbIX MOJISAX.

15. O61acTh NpUMeHEHHS 3JIeKTPUYECKOH cernapanum:

1. O6Goraienue pyJ 4epHbIX METAIIJIOB.

2. O0orarieHne TeXHOJIOTHIECKOTO ChIPhs ¢ HU3KOW MAaCCOBOM J0JICH IIEHHBIX KOMIIO-
HEHTOB.

3. JloBo/Ika HEKOHMIIMOHHBIX KOHIIEHTPATOB Py PEAKHX METAIIOB, KEPAMUYECKOTO
CBIPBsI, CIIFOJI, AJIMa30B.

4. OGoralieHue Bcex TUIIOB MUHEPAIbHOTO ChIPbS.

Bapuanm Ne 3.

1. Kakoe u3 nepeyucjieHHbIX MM0JIE3HBIX HCKONAEMBbIX He MoABepraercsi odoraiue-
HUI0?

1. Hedrs.

2. XKene3ucrpie KBapIUTHI.

3. bokcuTtsl.

4. Anmassl.

2. XBoCTaMM HA3bIBACTCH:

1. IlpoaykT, B KOTOPOM MaccoBasi 10JIsl IEHHOTO KOMITOHEHTA BhIIIE, YEM B UCXOJHON
pyle, HO HIKe 4yeM Tpedyemasi B KOHIICHTpaTe.

2. IIpoaykT, B KOTOPOM MaccoBasi 10JIsI LIEHHOTO KOMITOHEHTA 3HAYUTENIbHO BBILIE, YEM
B MCXOJIHOU pyJie.

3. IIpoaykT, B KOTOPBI BbIAENsAETCS OOJbIlas YacTh BMEUIAIOICH MOPOAbl U HE3HAUH -
TeJbHAas 4acTh IIEHHOTO KOMIIOHEHTA.

4. TIpoayKT, MOCTYMAIONIUH B JTIO0YIO OMEpaliiio 000TaleHUs U B JIIOOYIO MaIIHHY.

3. Kakoii u3 nepe4ucjieHHbIX MPOECCOB HE OTHOCUTCS K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarnuTHas cemnaparusi.

2. DnexTpuuecKas cenaparus.

3. Pannomerpuueckast cemnaparusi.

4. Arnomepanus.

4. CUTOBBIM aHAJM30M HA3bIBACTCH:

1. VI3amepeHue KpymHbIX KYCKOB [0 TPEM B3aUMHO MEPICHIUKYISIPHBIM HAIPABICHUSM.

2. Paznenenue maTepuana 1o CKOpoCTH MaJCHUs YaCTUIl Pa3IMYHOM KPYITHOCTH B BO/I-
HOW cpene.

3. M3mepenue yacTuIl moj MUKpPOCKOTIOM U Kiaccu(UKaIs UX Ha TPYIIBI B Y3KUX
TpaHUIaX OMpPEEIEHHBIX Pa3MEepOB.

4. PacceB mpo0Obl MaTeprasa Ha HECKOJIbKMX CUTaX C pa3TUYHBIMU CTaHIAPTHBIMH pa3-
MepaMH OTBEPCTUN 3aJaHHOTO MOMIYJIS.

5. Kakoro HazHaueHue onepannu KOHTPOJIbLHOI0 TPOX0YeHHsI B CXeMaX py/A0noi-
roToBKHu?

1. JInst KOHTPOJIS KPYITHOCTH JIPOOJIEHOTO MPOIYKTA.

2. Jlns moJydeHusl TOBApPHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlnst pazneneHus Marepraia Ha HECKOJIBKO KJIACCOB KPYITHOCTH Tepe]l KOHIEHTpAIlU-
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€l Ha CTOJIax.

4. JIns oTaesieHus TOTOBOTO 10 KPYIHOCTH IPOAYKTA OT UCXOJHOIO Marepuaa, mocTy-
MAIONIEro Ha IpoOIIeHuE.

6. Kak BiusieT yros HaKJIOHA NPOCeNBaKOLIEeH OBEPXHOCTH I'POXOTA HA ero Mpo-
HU3BOJAUTEIbHOCTH U 3(PPEeKTUBHOCTH I'POXOUYEHHSA?

1. He Bnuser.

2. Yewm OoJIbIIIe yroy HAKJIOHA, TEM BBIIIIE IIPOU3BOIUTEIBHOCTD TPOX0Ta M (P PEKTHB-
HOCTb IPOXOYEHHUS.

3. Uem Oosplie yroyi HaKJIOHA, TEM BBIIIE IIPOU3BOUTEIBHOCTD TPOX0OTA M HIXKE (-
(EKTHBHOCTH TPOXOYCHUSI.

4. Yem OoJibllie yroy1 HAKJIOHA, TEM MEHBIIIE TPOU3BOAUTEILHOCTD TPOX0OTA U OOJIBIIIE
3¢ (HEKTUBHOCTH TPOXOYCHHS.

7. Kakoe n1podJsieHue Ha3bIBaeTcs MeJIKUM?

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

2. 0t 350-100 no 100-40 mm.

3. Ot 100-40 no 30-10 mm.

4. 01 30-10 mo 3 MM.

8. Cnoco6 pa3rpy3ku u3Me/Ib4eHHOI 0 MPOAYKTA U3 CTePKHEBOI MeJIbHULbI:

1. CBoOOAHBIM CTUBOM Yepe3 Pa3rpy30vHyto mardy.

2. JInpré€pamMu MPUHYAUTENHEHO YIAISIETCS U3 MEITHHHUIIBI.

3. Uepes Hapy)KHOE MMIMHAPHUIECKOE CUTO.

4. Yepes pelieTky ¢ miesssMu KIMHOOOpa3HOH (hOpMBI.

9. Kakoii u3 nepe4ncjeHHbIX aNnapaToB OTHOCUTCH K HEHTPOOEKHBbIM Kaccudu-
Karopam?

1. CriupanbHbIil K1accupuKaTop.

2. Peeunsrit knmaccuduxaTop.

3. [IupamuansHbIN KIaccudukaTop.

4. T'uapOLMKIIOH.

10. daoranyonHOE o0orameHne OCHOBAHO:

1. Ha paznuuuu B cMauMBaeMOCTH MUHEPAJIOB.

2. Ha pa3nuuuu B IJIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3znuuuu B 1BeT€ MUHEPAJIOB.

4. Ha pa3nuuuu MUHEpaIoB B CIOCOOHOCTH OTPa)KaTh, MPOITYCKaTh, MPEIOMIISThH CBET.

11. Ha3naueHue peareHToB - coduparesei Bo (uioTanum:

1. Jlnsa ruapodoOusanuu moBepXHOCTH YaCTHII.

2. Jlnsa ruapoQpUInM3aiuy MOBEPXHOCTH YACTHIL.

3. Ansa uamenenus pH prnoTanoHHON MyIbIIbI.

4. J1ns u3MEeHEeHHUsI HOHHOTO COCTaBa MYJIbIIbI.

12. Kakoii U3 nepe4ucJeHHbIX ANNAPATOB He SIBJISIETCA TPABUTAIIMOHHBIM?

1. BunToBoii cemapatop.

2. TspxenocpeAHblil KOHYCHBIN cenaparop.

3. DeKkTpocTaTHUECKHil cenapaTop.

4. [THeBMaTUYECKUH cemapaTop.

13. OTIMYMTEIBHONH 0CO0EHHOCTBIO CeNapaTopoB 1JIsi 000rameHus cJIadOMarHuT-
HBIX PYA SIBJISIETCS:

1. Hanuyrie BaHHEI.

2. Hannuue G6apabaHa u3 HEMarHUTHOTO MaTepuana.

3. Hanmuuue MarHuTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.

4. Hannuue pa®oueit 30HbI MaJIOi JUIMHHBI ¥ BBICOTHI C BBICOKOH HANPSDKEHHOCTBIO T10-
TSl

14. Heo0xoauMbIM yCJI0BHEM pa3jie/ieHHs MUHEPAJIOB IIPH JJIEKTPHYECKOil cemna-
pauuM siBJSIETCS:
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1. IlpuMeHeHue peareHToB.

2. Cozpanue cpepl pazaeseHus IPOMEXYTOUHOM IIOTHOCTH MEXY TNIOTHOCTSAMU
paszaesnsieMbIX MUHEPAJIOB.

3. Co3ganue HEOAHOPOTHOTO MAarHUTHOTO TIOJIS.

4. 3aps/Ka 4acTULl TEM WM UHBIM CIIOCOOOM.

15. leab1o 060raTuTEIbHBIX MPOLECCOB SABJISETCH:

1. Brigenenne METauIOB U3 XUMHUECKUX COSAMHEHUN U OTAETICHHE HEMETAUTHIEeCKUX
KOMIIOHEHTOB.

2. O4ncTKa METAIJIOB OT HEXKEIATEIbHBIX TIPUMECEH.

3. OtaeneHue MoJIE3HBIX MHHEPAJIOB OT BMEIIAIOICH OPOBI M BPEIHBIX IIPUMECEH U
paszeneHrne KOMIIOHEHTOB Ha PSIJT PO YyKTOB, IPUTOIHBIX JUIS AajbHEUIIeH epepadoTKH.

4. V3BreveHune OT/ACIBHBIX COCTABIISIONINX TBEPAOTO IMOJIE3HOTO HCKOTIAEMOTO C T10-
MOIIBIO PACTBOPHUTEISL.

Koumpoavuas paboma Nel
HamucaTs Ha3BaHUE TPOTYKTOB OOOTAIICHHS U IaTh UM OIIPEICICHHUS.

HanucaTts ocHOBHBIE OKa3aTeNN MPOAYKTOB oborauieHus. [laTs onpenenenus u
HanucaTbh GOpPMYIIbI Ui UX ONPEIEICHHUS.

Koumpoavuas paboma Ne2

[lo mpexacraBneHHBIM JaHHBIM TMOCTPOUTH CUTOBYIO XapakTepucTuky. [lo rpaduky
OTIpeIeNIUTh: MaKCUMAaNbHBIN pa3Mep Marepuana B mpole, cpeiHuil pa3mep, mnpeolianaHue
YaCTHUII, YACTHBIM BBIXOJ] KIIACCOB.

Konmponvnas paboma Ne3
[IpuBecTr 3cku3 000pyI0BaHUS HA BHIOOD VTSI TPOXOUYCHUS, TPOOTICHUS UK
n3MenpyeHus. Hamucats npuHImn paboTsel 000pya0BaHMs, JOCTOMHCTBA U HEJAOCTATKU.

Koumponvnas paboma Ne4

[IpuBecTn 3cku3 00OpyAOBaHUS IS TPABUTAIIMOHHOTO M MarHUTHOTO OOOTallCHUS
MOJIC3HBIX HCKOMaeMbIX. HamumcaTe mnpuHIUI paboThl 000pYIOBaHUS, JTOCTOMHCTBA |
HEIOCTATKH.

Hanucare wu npeaACTaBUTb CXEMATUYHO MCEXAHU3M JIencTBus (I)JIOTaI_II/IOHHBIX
pCarcHTOB.

Koumpoavuas paboma Nes

Knaccudukanus omnepanmii o0e3BoxkuBaHUs. VX Ha3HayeHUs, JOCTOMHCTBA M
HEJIOCTaTKU OTepariyii.

Koumpoavuas paboma Neb
[IpuBecTH MPUHIUNHATBEHYIO CXeMY 000TallleH!sT MAarHETUTOBON PY/IbI.

Ilpumepnulii nepevens mem u 3a0anuil 011 NOO20MOGKU K IK3AMEHY:

1. Kakue cBO¥CTBa MHHEPAJIOB UCTIOIB3YIOTCS PU PA3IUYHBIX METOJaX oOoramieHus?

2. Koria HeoOX0o1uMo MIPUMEHITh MEXaHHUECKoe oorarieHue?

3. U3 xakux omepanuii COCTOST MPOIIECCHl 00OTaIIeHuUs?

4. Kakue mporeccsl nepepadoTKu MUHEPATBLHOTO ChIPhs HA3bIBAIOTCS MIOITOTOBUTEIb-
HBIMH?

5. Kakwue nporiecchbl mepepaOOoTK MHHEPATHHOTO ChIPhsSI HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue mporecchl nepepadOTKi MUHEPAILHOTO ChIPbS HA3BIBAIOTCS BCIIOMOTATEIb-
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HbIMU?

7. Kakue npoayKThl [10JIy4aroT B pe3ybTaTe odorameHus?

8. Uem ompenensercs mpeaeabHO BO3MOXKHASI MacCcoBast OIS LIEHHOTO KOMIIOHEHTA B
KOHIIeHTpaTte?

9. IlpuBeauTe KAYECTBEHHYIO CXEMY OOOTAIIEHHs U CXEMY IIeTIH armaparos.

10. Yem ompenensieTcsi KpyImHOCTb, IO KOTOPO MOJIE3HOE UCKOMIaeMOe APOOUTCS, U3-
MeJbYaeTcs nepea oodoramieHueM?

11. Ilouemy npumeHsieTcs craguajibHoe ApoOieHre? YTo Ha3bIBAETCSA OTKPBHITHIM U
3aMKHYTBIM L[IUKJIOM ApOOIeHUs?

12. Kakue anmapatsl HCHOIB3YIOTCS U JPOOJICHUS U H3MEIIbYCHUS PyIbl?

13. B ueM COCTOMT Ha3HAYCHUE OTIEPAINi TPOXOUEHHS, KIacCupUKaIu?

14. Kakue anmaparsl HCHOJB3YIOTCS ISl OTIepaliil rpoXOUYeHHs U Kiaccupukau?

15. Kakue 3akoHOMEpPHOCTH JI€KaT B OCHOBE IPaBUTALIMOHHOTO Ipoliecca o0oramieHus?
Knaccugukarus rpaBUTaIlMOHHBIX POIIECCOB.

16. Yro Ha3wIBaeTcs mporeccoM oTcaaku? OTca0ouHbIe MAIIHHEIL.

17. Kakue cuItbl IECTBYIOT Ha MHHEPAJIbHBIE YaCTHIIBI HA TIOBEPXHOCTH KOHIICHTPAII -
OHHOTO cToNa?

18. Kakue moJie3Hble HCKOITaeMbIe 000TaIarTcs Ha KOHIICHTPAIIMOHHBIX cToax? O00-
raieHne Ha BHHTOBBIX CEemapaTropax W KOHIIEHTPAIMOHHBIX CTOJIAX.

19. Yto Takoe TspKeNas cpeqa v Kakue THITHI TSHKEIBIX CPeJl BCTPEUAIOTCs B IIPAKTHKE
oborameHus?

20. B yem 3axiro4aeTcsi CyIIHOCTb MpoIiecca pasIeNieHus B TSHKEIBIX cpenax?

21. Kakue cylecTBYIOT OCHOBHBIE TUIIBI allIapaTOB JIJIsl pa3/IeleHUs] B TSXKENbBIX CyC-
neH3usax? ONUIIUTE MPUHINAT UX PaOOTHI.

22. Knaccuduxarus GroTaiimoHHBIX TIpoiieccoB. B ueM 3akimouaeTcst mporece ¢uiora-
ouu?

23. Uto Ha3BIBAaETCS KPACBBIM YIJIOM CMAauyUBaHUS?

24. KakoBo Ha3zHaueHUe (DJIOTAIMOHHBIX PEareHTOB, UX Kiaccudukaims?

25. B ueM npenmyiiecTBO (IOTAMOHHOTO METOa 00oralieHus nepes] OCTaIbHBIMU?

26. Yto Ha3wIBaeTcs npsiMoi 1 oOpaTHo# ¢uiotanueii? Kakue oneparuu ¢uioranuu Ha-
3bIBAIOTCS OCHOBHBIMH, I1€PEUNCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BBIIENAIOTCS LIEHHbIE KOMIIOHEHTHI IIPU CEJIEKTUBHON U KOJIJIEKTUBHO-
CEJICKTUBHOM cxemax (uiotanuu?

28. Knaccudukamus rotarimoHHBIX MaiuH. BeromorarenbHoe ¢uioTalinoHHOE 000-
pyIOBaHHE.

29. MarnuTHOe 1oJie ¥ ero cBoiicTBa. MaruuTHas BOCIPUUMYHBOCTb.

30. Kak pa3nuuaroT MUHEpaJbl [0 MATHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTces
MarHuTHBIE MOJIS 17151 MX oOoraiieHus?

31. OTKpbITHIEC U 3aMKHYTbIE MAarHUTHBIE CUCTEMbI. MarHUTHBIE TOJIS CEapaTOpOB.

32. Kakue cymiecTByIOT TUITBI MAaTHUTHBIX CETapaTopoB?

33. MarunuTHbIe cenapaTopsl st 000TalleHUs] CHIIbHOMArHUTHBIX PY/I.

34. MarHuTHbIE cenapaTopsl A5 00oraieHus cl1aboMarHuTHBIX PY/.

35. HazoBute MeTo b1 M anmapaThl 00€3BOKUBAHUS TPOAYKTOB 000TaIlleHHUS.

enpto maGopaTopHBIX pabOT MO AAHHON MUCIUIUIMHE SBISETCS MPAKTUYECKOE O3Ha-
KOMJIEHHE CTYACHTOB C Pa3IMYHBIMH MPOIECCAMH U METOJaMU OOOTaIleHHs TOJE3HbIX HC-
KOIIA€MBbIX, a TAK)KE MOJTYyYEHHUE HABBIKOB I10 BBINIOJHEHUIO PA3JIMYHBIX ONBITOB. B yacTHOCTH,
CTYICHT JIOJKEH YMETh MPaBWJIBHO 000CHOBAaTh MPUMEHEHHUE Mpollecca WM MeTojaa obora-
IIEHUS A7 33JJaHHOTO THUIIA PY/bl, pACCUUTATh OCHOBHBIE TMOKa3aTeNd OOOTaIleHHs U Tpe-
CTaBUTh MHAWBHIYyaJIbHBIM OTYET. Bce mMmosiyueHHBIE SKCIIEpUMEHTANBHBIE JaHHBIE HE00XO-
JIMMO MIPOaHATH3UPOBATh, IIPOBEPUTH BBITIOTHEHA JTU OCHOBHAS I1e]Ib Pa0OTHI, chopMymHpo-
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BaTh BbIBOJbI. Ecmn MOJIYYCHBI HU3KHUEC TCXHOJIOTUYCCKUC MTOKA3aTCIN 060F3.L[I€HHH, YKa3aTb
BO3MOJKHBIC ITPUYKWHBI U ITYTU MTOBBIICHUA rnokazarteJieit.

[Ipu BBIMOJTHEHMU PAOOT CTPOro COOIOAATH MpPaBUIA TEXHUKHU O€30MacCHOCTH M HH-
CTPYKLMH 110 paboTe ¢ annaparypoi.

[Mepeuenp 1a00paTOpPHBIX padoT:

1. 3ydenue paboThI MEKOBOW APOOMIIKH U TIPOU3BOACTBO CUTOBOTO aHAIHM3a
2. Vzydenue paboThl THPALIMOHHOTO I'POX0Ta U onpeaeieHne 3ppeKTuBHOCTH TPOX0-
YEeHUS
3. M3yyenne nporecca U3MEIbYCHUS Pyl B IIAPOBOM MEIBHUIIE
4. OborarieHue KeJIe3HbIX Pyl HA MAaTHUTHOM CernapaTope
5. OboramnieHre NoJUMETAIIMYECKUX Pyl IO CXeMe NMPSAMOI CeNeKTUBHOM (proTanun
6. OborarieHne MoJIe3HBIX HCKOMIAEMBIX Ha KOHIIEHTPAIIMOHHOM CTOJIE.

HpI/I BBITIOJIHCHUHN KOHTpOJ'II)HOI\/’I pa6OTI>I CTYACHTBI JOJDKHBI HAYYUTHCA PACCUUTLIBATDH
KOJIMYECTBEHHBIN MI/IHepaJ'IOFI/I‘IGCKI/II\/'I COCTaB pyd U KOHLCHTPATOB, ONPCACIATL MPCACIbHO
BO3MOJKHYIO MAacCOBYIO JIOJIFO KOMITOHEHTa B TPOJIYKTaX OOOTalleHHS U MAacCCOBYIO JOJIO
KOMIIOHCHTA B O6T)eJII/IHeHHOM IPOAYKTE, T.C. HpI/IO6peCTI/I HABBIKU HCIIOJIB30BAaHUS TECXHOJIO-
TUYECKUX MOKa3aTesel Ui COCTaBlIeHUs Oaanca MPOayKTOB 00OTaleHusI.

J1J1st OTICHKH MPOIIECCOB 00OTAIICHHUS TIOJIE3HBIX HCKOMTAeMbIX HE00X0AUMO YCBOHTH OC-
HOBHBIC TEXHOJIOTHYECKUE MMOKA3aTeNIN: BBIXOJ[ MPOJYyKTa, MAaccoBas JIOJS KOMIIOHCHTA, W3-
BJICUCHHE KOMIIOHEHTA, CTETIEHb KOHIICHTPAIIUH, CTENICHb COKpalneHus, 3Q(HekTHBHOCTh 000-
ramenus. CTyJIeHThl JOJDKHBI YMETh TOJIh30BaThCs (POpMysamMH Ui OTpPEACTICHUs BBIXOIA
KOHIICHTpATa M0 JaHHBIM XUMHUYECKOTO aHalln3a MPOAYKTOB MepepaOdOTKH, ypaBHEHUSAMHU Oa-
JIaHCa U YpaBHEHHEM, CBSI3BIBAIOIIUM MEXKIYy COOOW OTHOCHTENBHBIC MoKa3aTenu. Kpome 3to-
r0, CTYIEHTHI JOJDKHBI HAYYHTHCS PACCUUTHIBATH OCHOBHBIC TEXHOJOTHMUYECKHE IMMOKA3aTeIN
pas3zieseHus N0 CemapalMoOHHBIM XapakTepucTukam. VHTepnpeTrpoBath (pakIUOHHEIE, Ce-
MaparMoOHHbIC XapaKTEPUCTUKU U S-(DYHKIUIO pybl. Pa3nuyarh cenapalmoHHbIC XapaKTepu-
CTHKH anmnapaToB TPaBUTAIMOHHOTO, MArHUTHOTO, (JIOTAIIMOHHOTO M JIEKTPHUECKOTO METO-
JI0B o0orarieHus. PaccCuMThIBaTh MOKa3aTeNd BOJHO-IIUIAMOBON CXEMbI U YMETh COCTABJIATH
OayaHc BOJIBI B OTIEpAIIUH.

B mporiecce BBIMOTHEHHUS KOHTPOJILHOW pabOThI CTYIEHTHI JOJDKHBI TaKKE HAYUUTHCS
CTPOMTH H TIOJIB30BATHCS XaPAKTECPUCTHKAMU KPYITHOCTH MPOJIYKTOB, ONPEACATh d3PPEKTHUB-
HOCTb I'POXOYCHHS M PACCUUTHIBATH KOJUYECTBO MPOYKTOB B OIEPAIMU IPOXOUECHHS 110 Tpa-
HYJOMETPUYCCKHM XapaKTePUCTUKaM; OMNPEICISATh BEIMUUHY HUPKYIHPYIOUICH Harpys3Ku
IUISL OJTHOCTAIMATILHON CXEMbI M3MEJIbYCHHUST; OTIPEICIIATh CKOPOCTH TaICHHs YaCTHII Pa3iIfd-
HBIX MHUHEPAJIOB 33JJAHHOM KPYITHOCTH B Pa3HBIX Cpeliax.

Jliisi BBITIOJIHEHHUSI KOHTPOJIBHOM pabOThl CTYAEHT NMPHUHUMACT MCXOJHBIC JaHHBIC JUIS
Ka)JIOTO 3a/IaHUsl B COOTBETCTBYIOIIMX TaOJIMIaX W pucyHkax. Homep BapuaHTa COOTBETCT-
BYET MOCJHeIHUM U paM B 3aU€THOU KHIDKKE (IJIs1 CTYACHTOB 3a09HON (DOPMBI).

BrimonHeHHas KOHTpoJibHAs paboTa MpeACTaBIseTCs B BUJIE TOSCHUTEIHHON 3alHCKH,
oopMIIeHHOI ¢ cobmrofeHreM TpeOoBaHUM JIEHCTBYIONINX CTAaHAAPTOB. B 3amucke JTOMKHBI
MIPUBOJIUTHCS YCIOBHS 3a7a4, 0OOCHOBAaHUE MPUHSATOTO PEIICHUs, HEOOXOTUMbIe BbIUHCIIE-
HUs, TpauKu, TAOMUIBI U CCBUTKU Ha MCMOJL30BAaHHBIC JIUTEPATypHBbIE UCTOUYHUKU. Bee Tab-
JUIBI U PUCYHKHU JOJDKHBI MMETh Ha3BaHHUE, KpUBBIE Ha TpaduKax OKHBI HyMEPOBATHCS C
pacmudpoBKOi B MOAPUCYHOUHOU HaaMUCH. PacyeTsl HOJDKHBI MPOU3BOAUTHCS C UCTIOIB30-
BaHHUEM CTaHJAPTU3UPOBAHHBIX €IUHUIL (PU3UUECKUX BETUUHH.
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1. OneHo4Hble cpeacrea AJisi MIpoBEeACHUSA l'lpOMe)KyTO'lHOﬁ aTreCcTalnumn

a) HﬂaHI/IpyeMble Pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEeACTBA JJIA IIPOBECACHUSA HpOMe)l(yTOqHOﬁ aTrecranmum:

CrpyKTypHBII
JJIEMEHT
KOMITETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICcTBA

OIIK-9 BJaJ€HUEM METOJaMHM aHAJIN3a, 3SHAHUEM 33KOHOMepHOCTeﬁ MOBCACHUSA U YIIPABJICHUSA CBOiCcTBAMH TOPHBIX MMOPOA X COCTOSTHUEM
MacCuBa B IIpoueccax )]Oﬁl)l‘-ll/l /| nepepaﬁoTKn TBEPABIX MOJE3HBIX HCKOITAEMBIX, 4 TAKKE IIPU CTPOUTEJTBCTBE M IKCIVIYaTallUH IMMOA3E€EMHBIX

COOPYKEHU I
3HaTh METOJBI aHalu3a, 3aKoHO-| Ilepeuens meopemuueckux 60npocos K IK3amemny:
MepHocn — noBeaeHua — u| 1. Kakue cBolicTBa MUHEpAIOB UCHOJB3YIOTCS MPHU PA3IMUHBIX METOIaX oOorameHus?
yIpaBJiIeHUS cBoiictBamH | 2. Koria He0OX0[MMO TPUMEHSTh MEXaHHYeCKoe oborameHue?
TOPHBIX TOPOJ M COCTOSTHH- | 3. M3 Kakux omeparifii COCTOST MpoIecchl 00oTameHus ?
eM MaccuBa B Iporeccax | 4. Kakue nporueccsl nepepadoTKu MUHEPATBLHOTO ChIphs HAa3bIBAIOTCS MOITOTOBUTEIbHBIMU?
no0bpM U mepepaboTku | 5. Kakue mporiecchl mepepadoTKH MUHEPAIBHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?
TBEPABIX IIOJIE3HBIX HCKO-| 6. Kakue mpoiecchl nepepaboTKi MUHEPAIBHOTO ChIPbs Ha3bIBAlOTCS BCIIOMOTaTEIbHBIMU?
MaeMBbIX. 7. Kakue npoayKThl MMOJIy4aroT B pe3yabTaTe odoraiieHus?
8. Uem ompenensiercs npeaeabHO BOZMOXKHASI MacCOBast 10JIs LIEGHHOTO KOMIIOHEHTA B KOHIEHTpaTe?
9. [IpuBeauTe KaUECTBEHHYIO CXeMY O0OTalllEHUsI 1 CXEMY IIeMH aIllapaToB.
10. Yem onpegensieTcss KPYIHOCTb, IO KOTOPOU IMOJIE3HOE UCKOTIaeMO€e IPOOUTCS, U3MENIbYAETCs Tepe]
oOoramenuem?
Ymets BBIOMpATh METOJbl aHAIM3a,
3aKOHOMEPHOCH TOBEICHHUS
W yIOpaBJeHHUS CBOICTBaAMH
Ilpumepnvle npaxmuyeckue 3a0anusn 01sa IK3ameHa:
TOPHBIX INOPOJ U COCTOSIHU-
CocTaBuTh cxemy JUlst 000TaleHNs py/bl
€M MaccuBa B IIpoleccax
JOOBIYM U TIepepabOTKH
TBEPABIX TIOJIE3HBIX HCKO-
MIAeMBbIX.
Bnagerts CIIOCOOHOCTBIO BBIOUpATh | Pewuums 3aoauy:

METOAbI aHajln3a, 3aKOHO-

OHpC)IeJ'II/ITB MaCCOBYIO JOJIFO MCIU B KOHIICHTPATEC, COCTOSAIIECM U3 IMUPUTA U MUHCPAJIOB, YKA3dHHBIX B




CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

MEpPHOCH  MOBEACHUA U
YITPABJIEHUS CBOWCTBaMH
TOPHBIX MOPOJ M COCTOSHU-
€M MaccuBa B IIpoleccax
no0bluM U mepepabdoTKH
TBEPABIX MOJIE3HBIX HUCKO-
MaeMBIX.

Tabnuie (1Mo 3a/1aHuIo)

IIK-4 roToBHOCTBIO OCYHIECTBJIATh TEXHUYECKOE PYKOBOACTBO FTOPHBIMH U B3PbIBHBIMH Pa00TaMM NPH IKCILIYaTALIMOHHON pa3Beake, 100bI4ye
TBEPABIX I0JIE3HbIX HCKONAEMbIX, CTPOUTEJIbCTBE M IKCIIYaTAUMHU NOA3¢MHbIX 00bEKTOB, HENOCPEACTBEHHO YIIPABJIATH POLECCAMH HA NPO-
U3BOJACTBEHHbIX 00bEKTOB

3HaTh OCHOBHbIE TMOHATHS MeTo- | Ilepeuens meopemuueckux 60npocos K IK3aMeHy:
JIOB, CIIOCOOOB M CPEICTB 1. CymHocTb, TJIaBHBIE 0COOCHHOCTH U KacCuUKAIHs 000TaTUTEIBHBIX MPOIECCOB.
NoJydCHHus ChbIpbs MU KOH- 2. OcHoBHBIE ()aKTOPHI, BIUSIOIINE Ha BHIOOP METOAa 00OTaICHUSI.
LIEHTPATOB MPHU NEPepadOTKH
MOJIC3HBIX UCKOTIAEMBIX
Ymertb BBIOMPATh TEXHOJIOTHIO TIPO-
M3BOJCTBA paboT mo obora-
LICHUIO TIOJIE3HBIX HcKonac- | Ilpumepnvle npakmuyeckue 3a0anus 0 IK3amena:
MBIX, IPUMEHATb cOCO0B! 1 | COCTaBUTH CXEMY JIjIsl 00OTaIlICHHS PY/IbI
CpeAcTBa ISl TOJIyYCHHS
KOH/IUIIMOHHBIX KOHIICHTpPa-
TOB
Bnaners CIIOCOOHOCTBIO BbIOUpaTh U | Pewtums 3a0auy:

paccuuTHIBATh OCHOBHBIE
TEXHOJIOTHYECKUE MapamerT-
pbl 3PPEKTUBHOTO U FKOJIO-
TU4ecku 0e30mMacHOTo Tpo-
M3BOJICTBA PabOT MO mepepa-

OHpe)leHI/ITB TCXHOJOTHYCCKUEC MMOKA3aTCIIN O6OF8.I_I_IGHI/I$I MEIHOMN PYyAbI:
- BbIXOA MEHOTO KOHICHTpATA,

- BBIXOJ XBOCTOB,

- MaccCy XBOCTOB,

- U3BJICUCHHUE MEOU B MEIHBIMN KOHICHTpAT,
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CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

00TKe ¥ 00OTaICHUI0 MUHE-
PATBHOTO CBIPbS HA OCHOBE
3HAHUW NPUHOUNOB (¢IoTa-
IIMOHHOTO TPOEKTUPOBAHHUS
TEXHOJIOTHYECKUX CXeM 000-
TaTHTEILHOTO TIPOU3BOICTBA
U BbIOOpa OCHOBHOTO H
BCIIOMOTaTEJIBLHOI0 000TraTH-
TEJIBHOr0 000pyI0BaHUS

- U3BJICYCHUE MEJM B XBOCTHI JIJIsl YCIIOBHIA, YKa3aHHBIX B TaOJI.
Pe3ynbTarhl pacuera TEXHOJIOTMYECKHUX MOKa3aTesel 0pOPMUTH B BUI€ CTAaHAAPTHON TaOIHIIbI.
Onpenenutb MapKy METHOTO KOHIIEHTpaTa u3 Taoi.

IIK-5 roToBHOCTBIO J€MOHCTPHPOBATH HABBIKH Pa3pa00TKH IJIAHOB MEPONIPHUATHI 110 CHUKEHUIO TEXHOI¢eHHOM HATPYy3KH NPOU3BOACTBA HA
OKPY:KAIOLLYI0 Cpely IPH IKCILIYaTAallMOHHOM pa3BeaKe, 100bI14e H epepadoTKe TBEPAbIX MOJIE3HBIX HCKONAeMbIX, 2 TaKKe IIPU CTPOUTEIb -
CTBE U IKCILTyaTalluu

3HaTh

HAyYHBIE METOJIbI U MEPO-
MPUATHUS TI0 CHIKCHHIO TEX-
HOTEHHOM HArpy3KH Ha OK-
PYXKAOIIYIO Cpey MpH KC-
TUTYaTallMOHHOM pa3BeJiKe,
no0bIYe U mepepadboTke
TBEP/IBIX MOJIE3HBIX HCKO-
MaeMBbIX

Hepeqenb meopemui4ecKux 60npoco6 K IK3ameny:
1. CYH_[HOCTB, IJ1aBHEIE 0COOEHHOCTH U KJ'IaCCI/I(l)I/IKaI_II/IH 000raTUTENLHBIX IMponucCcCoB.

YmeTs

[IPUMEHATh HayYHbIE METO-
JIbl 1 MEPOIIPUATHUSA 110 CHU-
KEHUIO TEXHOT€HHOW Ha-
I'PY3KH Ha OKPY>KAIOIIYIO
Cpefy IIPH JKCILTyaTaluoH-
HOM pa3Beske, 100bIue U Ie-
pepaboTKe TBepAbIX MOJe3-
HBIX UCKOMIaeMBbIX

IIpumepnvie npakmuueckue 3a0anus 014 IK3AMEHA:
CocTaBuUTh cxemy JUIsl 000TaleHns py/bl
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CrpyKTypHBII

[Inanupyemsle pe3ynbTaTsl

AIIEMEHT OrneHoYHbIE CpPECTBA
00y4eHus
KOMITCTEHITHH
Brnaners HaBBIKAMU IPUMCHCHUS Ha-

YUHBIX METOJIOB U MEPO-
MPUATHI 110 CHUYKEHUIO TeX-
HOT€HHOW HAarpy3Ku Ha OK-
PYXaOLIYyI0 cpelly MPpH KC-
IIJIyaTallHOHHOM pa3BeJIKe,
no0bI4Ye U mepepadboTke
TBEPABIX MOJIE3HBIX UCKO-
MaeMbIX

Pewums 3a0auy:
OrnpenenuTs MacCOBYIO JIOJTFO MEH B KOHIIEHTPATE, COCTOAIIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B
Tabnuiie (1Mo 3a/1aHuIo)

IIK-12 roToBHOCTHIO ONIEPATUBHO YCTPAHATH HAPYILICHUS NIPOU3BOJICTBEHHBIX IIPOLECCOB, BECTH NEPBUYHBIN y4YeT BbINOJIHsEMbIX padoT,
aHAJIM3MPOBATh ONEPATHBHbIC H TEKYLIHE MI0Ka3aTeI IPOM3BOACTBA, 000CHOBBLIBATH IMPEJI0KEeHU 110 COBEPIICHCTBOBAHUIO OPraHU3ANHNHU

NMPOU3BOJCTBA

3HaTh

OCHOBHBIC TCHACHIUKW pas-
BUTHUA IMPONU3BOACTBCHHBIX
IIponueccosB, II0Ka3aTcIin
IIpOU3BOACTBA

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. Kakue nmporueccsl mepepadoTK MUHEPATIBLHOTO ChIPhs HAa3bIBAIOTCS OATOTOBUTEIbHBIMU?
2. Kakue mipo1iiecchl nepepadoTKi MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS OCHOBHBIMU?
3. Kakue nporiiecchbl nepepaboTKH MHHEPAIBHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?

VYMeTh

MPUMEHSITh U3y4YEHHBbIE TEH-
JCHIIMHA Pa3BUTHUS TPOU3BOJ-
CTBEHHBIX MPOIIECCOB, MOKa-
3aTeay  MpPOUM3BOACTBA B
npodeccuoHalbHON Jes-
TEIBHOCTH

Ilpumepnvle npaxmuyeckue 3a0anus 01sa IK3ameHa:
CocTaBuTh cxemy Ui 000TaIieHus pyabl

Bnanets

TEHACHLIUAMU pa3BUTHS
IIPOU3BOJICTBEHHBIX MPOLEC-
COB, IOKa3aTeNIM MPOU3BOA-
CTBa B Mpo¢ecCHOHATHHON
JESITEIEHOCTH

Pewumos 3a0auy:
OmnpenenuTs MacCCOBYIO JIOJIIO IIMHKA B KOHIIEHTPATe, COCTOSAIIEM U3 MUPUTA U MUHEPAJIOB, yKa-
3aHHBIX B TabnuIe (1Mo 3aJaHHIO)
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CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

ITIK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALMOHHBIX PellieHUH N0 IKCIUIyaTAllMOHHOI pa3BeKe, 100bI4e, IepepadoTke TBePAbIX
N0JIe3HBIX HCKONAEMbIX, CTPOMTEJIBLCTBY M IKCILIYATAIIMHU NOA3eMHbIX 00bEKTOB

3HaTh OCHOBHEIE TEHIEHUUU pa3- | Ilepeuens meopemuueckux 60npocos K IK3amemny:
BUTHS NHHOBAIIMOHHBIX pe- 1. Kakue npoyKThl OJIy4aroT B pe3ysbTaTe o0orameHus?
LIEHUH 110 mepepaboTke 2. YeM ormpenensieTcst mpeeIbHO BO3MOYKHAS MacCoBast 10 IEHHOTO KOMITOHEHTA B KOHIICHTpa-
TBEPJIBIX MTOJIE3HBIX HCKO- Te?
MAaeMbIX
Ymetb MPUMEHSTh H3y4YeHHBIE TCH-
JEHIIVH pa3sBUTHSA UHHOBA- | Ilpumepnvle npakmuyeckue 3a0anus 01a IK3ameHa:
LUOHHBIX pelIeHni 1o nepe- | CoCcTaBUTh CXeMY JIJIsl 000TaIICHUS Py IbI
paboTKe TBEPABIX MOJIE3HBIX
HCKOIAeMBIX
Bnanets TEHJCHIUSAMU pPa3BUTUA UH- | Peuwwums 3a0auy:

HOBAI[MOHHBIX PELIEHUN 1Mo
nepepaboTKe TBEPABIX I10-
JIE3HBIX UCKOMAEMbIX

Paccunrarh TexHoJIOTHUECKHE TIOKa3aTeau oborameHus GIoTallnoOHHOTO 11eXa. Pe3yinpTaThl mpeacTa-

BUTH B Tabmuie. Micxomubie nanueie: maccoBas noiis Cu B pyae — 0,9 %, B konnentpare — 20 %, B XxBo-
crax — 0,1 %.
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6) HOpﬂ)IOK NMpPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTaluy, NMoKa3aTe/im 1 Kpurepumn
OICHUBaAHUA:

[Ipomexxyrounasi aTrecTanus 1no AucuuiuinHe «O0oraiieHne MoJIe3HbIX UCKOIAeMBIX)
BKJIIOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHHS OOyJarOIIu -
MUCS 3HAHUH, U PAKTUYECKUE 3aJIaHUs], BBISBIISAIOIINE CTENEHb COPMUPOBAHHOCTH YMEHUN
Y BIIQJICHUH, TIPOBOJUTCS B JOpME IK3aMeHa.

DK3aMeH 10 JTAaHHOH JUCHIHUIUIMHE TPOBOAUTCS B YCTHOH (popMe 1Mo SK3aMeHAIIMOHHBIM
ouseraMm, KaXIbli U3 KOTOPHIX BKIIOYAET 3 TEOPETUYECKHX BOMPOCA U OJHO NMPAKTHUECKOE
3a/laHue.

DK3aMeH MPOBOJUTCS M0 OMiieTaM, 0XBaThIBAIOLIMM BeCh MpoiiieHHbIN MaTepuai. 1o
OKOHYAaHUHU OTBETA JK3aMEHATOP MOKET 3aJaTh CTYACHTY JOIOJHUTEIbHBIE U YTOUHSIOIINE
BoOnpockl. [10710KUTENBbHBIM TaKkke OyJIeT CTPEMIIEHUE CTYACHTA U3JI0KHUTh PA3INYHbIE TOUKH
3peHusl Ha paccMaTpUBaeMyto poOIeMy, BHIPa3UTh CBOE OTHOILIEHUE K HEl, IPUMEHUTH TE€O-
peTHyYecKre 3HaHUS [0 COBPEMEHHBIM IIPOoOIeMaM 000TalleHUs M0JIE3HBIX UCKOTIaeMBbIX.

Iloka3aTenu M KpUTEePUM OLICHUBAHUS IK3aMeHa:

— Ha OIEHKY «OTIUIHO» » (5 OalJIOB) — 00yJaIOIIUIACS TTOKA3hIBACT BRICOKHI YPOBEHB
c(OpMUPOBAHHOCTH KOMIETEHLIUH, T.€. CTYJIEHT, IIPEJCTABISIET BCECTOPOHHEE, CCTEMaTHye-
CKO€ U IIyOOKOe 3HaHHE yueOHO-IPOrpaMMHOI0 MarepHaia, yMEHHE CBOOOJHO BBIMOIHSTH
3aJaHus, MPEIYCMOTPEHHBIE MPOrPaMMOM, YCBOUBIIHUN OCHOBHYIO W 3HAKOMBIWA C JIOTIOJIHU-
TEJIBHON JUTEPaTypOd, peKOMEHAOBAHHOW mporpamMmoi. Kak mpaswmio, oneHka "omin4yHo"
BBICTaBJISIETCS CTY/IEHTaM, YCBOMBIIUM B3aMMOCBSI3b OCHOBHBIX MOHSTUN TUCIUIUIMHBL B UX
3HAYCHHUH ISl IpHOOpeTaeMoi Tpodeccuu, MPOSBUBIIUM TBOPYECKHE CITIOCOOHOCTH B TOHU-
MaHUH, U3J0KEHUH U UCTIOJIB30BaHUU YU€OHO-TIPOTPaMMHOTO MaTepHana.;

— Ha OIIEHKY «XOopoIio» » (4 6amna) — o0yJarouuiics MmoKas3biBaeT CPEAHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, T.€. CTYIEHT MPEJCTaBJIAET IMOJHOE 3HaHWE Yy4eOHO-
MPOrpaMMHOTO MaTepuala, YCHElIHO BBIMOIHSIOMNUNA IPeTyCMOTPEHHbIE B TporpaMMe 3aja-
HUS, YCBOUBIIUN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO B mIporpamme. Kak npasuio,
OIICHKa "XOpoIIo" BBICTABIIAETCS CTYACHTAM, [MOKA3aBIIUM CHUCTEMATHUYECKUN XapakTep 3Ha-
HUN N0 JUCHMIUIMHE U CIIOCOOHBIM K UX CAMOCTOSTEIHHOMY IOIMOJIHEHUIO U OOHOBIICHUIO B
X0JIe JaJIbHEeHIIeH yaeOHOoH paboThl M MPoheCcCHOHANBHOM IEITEIbHOCTH;

— Ha OLEHKY «yJIOBJIETBOPUTENIBLHO» » (3 Oaiia) — oOydaromuiics Moka3biBaeT MOpo-
TOBBI ypOBEHb C(POPMHUPOBAHHOCTU KOMIIETEHIIMIA, T.€. CTYICHT, MPECTaBJIAET 3HAHUS OC-
HOBHOT'O Y4eOHO-IIPOrPaMMHOTO MaTepHasia B 00beMe, He0OXOUMOM ISl AajbHeien yue-
Obl U MpeaCToAIe pabOThl MO CHEIHATBHOCTH, CIPABISIOUIUICS C BBHIIIOJHEHUEM 3aJaHUM,
MPEeTIyCMOTPEHHBIX MPOrPaMMOii, 3HAKOMBI C OCHOBHOU JHTEpaTypod, PEKOMEHI0BAHHOM
nporpamMmoii. Kak npaBuiio, orieHka "y10BIETBOPUTENHHO" BHICTABISIETCA CTYIEHTaM, JOIyC-
THUBILIUM IOTPEIIHOCTH B OTBETE Ha SK3aMEHE M IMPH BBIMOJIHEHUU K3aMEHAIIMOHHBIX 3a]a-
HUH, HO oOJjajarIuM HEOOXOJUMBIMU 3HAHUSMU JUIS UX YCTPaHEHUs MOJ PYKOBOICTBOM
MpenoaaBaTes;

— Ha OLIEHKY «HEYJOBIETBOPUTEIHHO» » (2 Oana) — pe3ynbTar oOydyeHUs: He JOCTHT-
HYT, 0Oy4aroINiicsl He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U OOBSICHEHUS
nH(pOpMaIIUY, He MOXKET TMOKa3aTh MHTEJUICKTYaIbHbIE HAaBBIKM PEIICHUS MPOCTHIX 3a/a4, T.€.
y CTyJeHTa, 0OHApYKHBAIOTCS MPOOEbl B 3HAHUSIX OCHOBHOTO y4eOHO-TIPOrpaMMHOTO Marte-
puana, JOCTUTHYTHI MPUHIIUIHAIBHBIE OMIUOKN B BBIMOJTHEHUU MPEIYCMOTPEHHBIX MPOTPaM-
MOU 3aJJaHUN.

Ha OIIEHKY «HEyJOoBIeTBOpUTeNbHO» (1 Oamn) — oOydwaromuiics HE MOXKET MOKa3aTh
3HAHMUS HA YPOBHE BOCTIPOM3BEICHHS U OOBsSCHEHHsS] WHPOpPMAIMU, HE MOXKET MOKa3aTh WH-
TEJUIEKTYyaJbHbIE HABBIKA PELICHUS TPOCTHIX 3a/1a4.

8 YueOHo-MeTOIMYECKOE U HHPOPMALIMOHHOE 00ecedeHHe JUCIUTIIMHBI

a) OcHOBHas JUTEpaTypa:



1. ABgoxun, B.M. OcHOBBI 00OTaIlI€HHs TTOJE3HBIX UCKOMAEMBIX : YYEOHHK : B 2 TO-

Mmax / B.M. ABnoxun. — 4-e u3n., crep. — Mocksa : ['opHas kuura, [0. 1.]. — Tom 2 : Tex-
HOJIOTHH 00O0TaIeHus MoIe3HbIX uekonaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-
2. —Pexum nocryna: https://e.lanbook.com/book/111337

2. Herons, E.1O., llaBakyneBa, O.I1. OboramieHne MoJe3HbIX HCKOMTAeMbIX [ DJIEKTPOH-
HBII pecypc] : yueOHoe mocodue / MI'TY. - Marautoropek : MI'TVY, 2016. - 1 s5ekTpoH. omT.
muck (CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OO0orarieHne MoJIe3HBIX UCKOTIAEMBIX [ DIIEKTPOHHBIN pecypc]: yaeOHoe ocodue
/NyxknnaK.U., SAxymkuuB.I1., MyknakoBaA.H. - M.: HUI] UH®PA-M, 2016. - 224 c. .- Pe-
®uM goctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c¢ skpana. —ISBN
978-5-16-010748-6.

0) JonosiHuTe/ibHAsA JIUTEPaTYpa:

1. Copokun, M.M. ®noTalimoHHBIE METO/1bI OOOTaIeHNs. XUMUYECKHUE OCHOBBI (hJ10-
Tanuu : yaeoHoe nocobue / M.M. Copoknn. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum nmocrtyma: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarauTHble, 3JIEKTPHYECKHAE U CIICIIHATBHBIC METO Bl 00OTaIlCHUS
TTOJIC3HBIX HCKOITaeMbIX : yueOHHUK : B 2 Tomax / B.B. Kapmaszun, B.1. Kapmazun. — 3-e u3j.,
crep. — Mocksa : ['opHas kHura, [0. T.]. — Tom 1 : MarHuTHbIe U dJIEKTPUUECKUE METO/IBI
oborameHus Mmoye3Hsx uckomaembix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum nocryma: https://e.lanbook.com/book/111394

3. E.E. AuanpeeB, O.H. TuxonoB JlpoOieHue, W3MEIbYCHHE W TIOJTOTOBKA CHIPHS K
oboramenuio. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBuTaiinoHapie METOIbI OOOTaIICHUS: YUeOHUK ISl BY30B. —
M.: Uza-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. TlepepaboTka, oborameHue U KOMIUICKCHOE HCIIOJIb30BaHUE TBEP-
JBIX TI0JIe3HBIX UckomaeMbix. T.1 Iponeccer anmapater: YueOnuk. M.: MITVY, 2004. — 471 c.

6. AopamoB A.A. IlepepaboTka, oOorameHiue U KOMIUICKCHOE HCIIOJIb30BaHHUE TBEP-
IbIx 1oJie3HbIX uckomnaeMbix. T.II Texnonorust oboramieHus mojae3HbIX UCKOMAeMbIX: Yueo-
Huk. M.: MITYVY, 2004. — 471 c.

7. A6pamoB A.A. Texnomnorus nepepaboTku u odorameHus pya: Yued. mocod. B 2 kH.
— M.: U3mareascTtBo MITY, 2005.

8. Kapmasun B.B. MaruuTHble, 3JIeKTpUYECKUE U ClIeUaIbHbIe METO bl 000TalCHUS
MOJIE3HBIX HcKomaeMbIx (21) / M.: MITY, 2005.

9. Hlunaes B.I1. OcHoBBI 0OOTaIIEHNUS MOJIE3HBIX HCKOMAEMbIX. Y. TOCOOHE IS BY-
30B. — M.: Heapa, 1986.- 296 c.

10. CopaBounuk no o6oramenuto pya. B 3 1. /Ilox pen. bornanosa O.C.-2-e u3zn., ne-
pepab. u non. — M.: Hexapa, 1983.

11. bapckuit M.Jl. OnTruMu3aius npoieccoB pa3ieieHus 3€pPHUCTBIX MaTepUATIOB. -
M: Henpa, 1978 1.

12. Benpanp H.I'., Ckopob6orarosa JI.M. IlepepaboTka 1 Ka4yecTBO MOJIE3HBIX HCKO-
naembIx. — M.: Hezapa, 1986.- 296 c.

13. ABpoxurn B.M. OcHoBbl oOoramieHus TOJE3HbIX HCKOmaeMbix. T1:
Ob6oraturensHbie poriecchl: YueOnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoauueckue uznanus: "Ob6oramenue pya", pedepatuBHblii xxypHan "T'opHoe
neno", "["opHsrii xypHan'", "M3BecTus BhICIINX yUeOHBIX 3aBeICHUN".

B) MeTroanueckue yKa3aHus:

1. Herons E.JO., lllaBakyneBa O.I1. OcHOBBI oOoramieHus MOJE3HBIX HCKOMAEMBIX:
WHCTpyKIUS 110 BBIMOIHEHHIO JIA00OPATOPHBIX paboT IS CTYAEHTOB crenuanbHocTu 21.05.04
Bcex Gopm oOyuenusi.— M3a-Bo Marauroropcek. roc. Texs. yu-ta um. [.1. Hocosa, 2016. — 40
c. — Pexxum nmocryna: https://newlms.magtu.ru/course/view.php?id=75768#section-5
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r) [IlporpammHuoe ob6ecneuenue u UnTepHer-pecypceni:

Haumenosanue [10 Ne orosopa Cpok JieficTBUS JIULICH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
J-757-17 o1 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo
Kaspersky Endpoint Security | -300-18 ot 31.03.2018 28.01.2020
st 6usHeca - Cranmaprabii | [-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacmpocTpaHsieMoe | OecCpoyHO

1 Hudopmanmonnas cucreMa — EnnHoe okHO 10oCTyma K 00pa3oBaTeIbHBIM PeCyp-
cam. — URL: http://www.window.edu.ru.

2 HamwmonanbHast HHQOpPMAIIHOHHO-aHATUTHYECKAsT CUCTeMa — POCCHIICKHIA MHICKC
HayuHoro mutupoBanus (PUHL). — URL: https://elibrary.ru/project_risc.asp.

3. TlouckoBas cucrema
https://scholar.google.ru/.

Axanemuss Google (Google Scholar). URL.:.

9 MarepuajibHO-TEXHHYECKOE oO0ecreueHrue TUCHUTLUINHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecneyeHue JHUCIHUITININHBI BKIIIOYACT:

Tun u Ha3BaHMe ayUTOPUN

OcHalienue ayauTopuu

JlekimoHHas ayiutopust

MynbTUMEANITHBIE CPEACTBA XPAaHEHHUS, Iepeaadn U
npeJcTaBiIeHus HHpopMauu

JlaGopaTopusi MEXaHUYECKUX UC-
MBITAHU I

1. JlabopaTopHas ycTaHOBKA IIEKOBOU IPOOUIIKH;

2. JJabopaTropHasi yCTaHOBKa MEXaHUYECKOTO BCTPSXHBA-
TEJIS;

3. JlaboparopHasi ycTaHOBKa IIIapOBOY MEJIBHUIIBL;

4. JlabopaTopHasi yCTaHOBKa MEIILHUIIBI C BpalaroIIeicst
0CBIO;

5. JlabopaTopHasi yCTAHOBKa WHEPIIHOHHOTO TPOXOTA;

6. CtanaapTHBIN HAOOp CHT;

7. JlaGoparopnas ¢ioTallMOHHAS MAIIUHA;

8. JIabopaTopHbIe TpaBHTAIlMOHHBIC ammaparbl (0Tcagoy-
Hasl MallliHa, KOHIEHTPAIIMOHHBIM CTOJI, BUHTOBBIC Cerla-
paTopsbl);

9. JlaGopaTopHBbIii MAarHUTHBIN cenapaTop.

AyIUTOpHH IS CAMOCTOSITEIb-
HOM pabOThI: KOMITBIOTEPHBIE
KJIACChl;, YATaJIbLHBIE 3aJIbI OHO-
JIMOTEKHU

[Tepconanbpubie KoMIBIOTEPHI ¢ TakeToM MS Office, BbI-
X0J0M B MIHTEpHET U C JOCTYNIOM B 2JIEKTPOHHYIO HH-
(bopManMoOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

[Tomemenue A XpaHeHUs U
MPOQHUIAKTUYECKOTO  OOCITYKH-
BaHUs y4eOHOro 000pya0BaHUS

HIkads! 111 XpaHeHUs] y4eOHO-METOJMUECKON JOKyMEH-
TalMM, yaeOHOro 000pyJOBaHUS M yUeOHO-HATIJISTHBIX

IOCOOHiA.
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