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1 Ilean ocBoOEeHMSI AUCIMILJINHDI

emsMu ocBoeHUST AUCHUIUIMHBI «O0O0OralIeH e MOJe3HbIX UCKOIMACMBbIX) SBIISIIOTCS SIB-
JSIOTCS PA3BUTHE Y CTYACHTOB JTUYHOCTHBIX Ka4yecTB, a Takxke (hopMmupoBaHHe Tpodeccuo-
HaJbHBIX KOMIIETCHIIMH B cOOTBeTCTBHHM ¢ TpeboBanmsimu PI'OC BO mo crnenuaabHOCTH
21.05.04 T'opnoe nerno.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKH
CIeNHAINCTA

Jucuumnnmza «O0oramieHue nojae3HblX HCKOMAeMbIX» BXOIUT B 0a30BYyI0 yacTh 0yioKa
«[IpoekTHas nesTeNbHOCThY 00pa30BaTEILHON MPOTPAMMBI.

JUis u3ydeHus: TUCUMIUIMHBI HEOOXO MBI 3HaHUs (YMEHMsI, BIIaJIeHUs), CPOPMHUPOBAH-
HBIE B PE3YJIbTATE U3YyUEHUS CIEIYIOIUX KYPCOB:

«Dusukay, «Marematukay, «Xumus», «MHbDOpMaTHKay, «I eomorusi».

3HaHus (YyMEHUs, BIaJIeHUs), IOJIYYEHHbIE NIPU U3YYEHUHU JaHHOW TUCIUIUIMHBI OyayT
HE00XO0UMBI JUIsl pa3pabOTKH, COBEPILIEHCTBOBAHUS TEXHOJIOTHIM NOJArOTOBKU U 00OTalleHUs
MOJIE3HBIX MCKOMAEMBIX; CO3AaHUS MAJIOOTXOAHBIX U OE30TXOHBIX TEXHOJIOTHH, KOMILIEKC-
HOT'0 MCIOJIb30BaHUSI MUHEPAIBHOTO CHIPbSI, U1 aHAJIM3UPOBAHMS YCTOMUMBOCTH TEXHOJIOTH-
YECKOI0 Mpoliecca U Ka4ecTBa BBITYCKAaeMON MPOAYKIIMH.

3 Komnerenunu odyvawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUILIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pe3yjibTare OCBOCHHUA AUCHUIIIIMHBI ((O6OF8.IJ.I€HI/IG IIOJIC3HBIX HCKOIIACMBIX)» O6y—
JaIOIIUICS JOJLKEH O6Ha[[aTI> CICAYIOIIUMHU KOMIICTCHIIUAMM:

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN N

OIIK-9 BiaeHueM MeTOAaMHU aHAJIN3a, 3HAHHEM 3AKOHOMEPHOCTel NoBe/IeHUs U
yIpPaBJIeHHs CBOMCTBAMHU I'OPHBIX IOPOJA M COCTOSIHMEM MAaCCHBA B IpoLeccax A00bI4u 1
nepepadoTKU TBEPABIX MOJIE3HBIX HCKONIAeMbIX, 2 TAK:Ke IPU CTPOUTEIbCTBE U IKC-
TUIYATAIMH MOJ3EMHBIX COOPYKeHUH

3HaThb METOJIbl aHaIN3a, 3aKOHOMEPHOCTU IOBEIEHUS U YIPABIIECHUS CBOMCTBAMU
TOPHBIX MIOPOJI ¥ COCTOSIHUEM MacCuBa B Mpolieccax JOObIUU U MepepadoTKU
TBEPJIBIX MOJIE3HBIX NCKOMAEMBbIX.

YMeTh BBI6I/IpaTB METObl aHAJIN34, 3dKOHOMCPHOCTU IOBCACHUS W YIIPABJIICHUA
CBOMCTBaAMH TFOPHBIX TOPOJ U COCTOAHUEM MACCHBA B IMPOLECCaX I[O6I)I‘~II/I u
nepepaGOTKH TBCPABIX ITOJIC3HBIX MCKOITACMBIX.

Brnanmets CIIOCOOHOCTBIO BHIOMPATh METOMBI aHAM3a, 3aKOHOMEPHOCTH TOBEICHUS U
YIPABJIECHUS] CBOMCTBAMU TOPHBIX MOPOJ U COCTOSIHUEM MAacCHMBa B IpoOLieC-
cax JI0OBIYM M TIEPEPabOTKH TBEPABIX MOJIE3HBIX UCKOMIAEMBIX.

IIK-4 roToBHOCTBIO OCYILIECTBJIATH TEXHUYECKOE PYKOBOACTBO FOPHbIMH M B3PbIBHBIMH
padoTaMM NMPH IKCIIYATAIIHOHHOM pa3BelKe, 100bIYe TBEPAbIX NMOJIEe3HbIX HCKOAEMBbIX,
CTPOUTENbCTBE U IKCILUIYAaTALMM IMOA3EMHBIX 00bEKTOB, HENOCPEACTBEHHO YIPABJIATH
NpPoueccaMy Ha NPOM3BOICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIE MOHATHUSI METO/IOB, CIOCOOOB M CPEJCTB MOJYUEHUS ChIPbsl U KOH-
LIEHTPATOB NPHU MepepabOTKH MOJIE3HBIX HCKOMAEMBIX

YmMmeth BBIOMPATh TEXHOJOTHIO MPOU3BOJICTBA PabOT MO 0OOTAIEHUIO MOJIE3HBIX UC-
KOIIAEMBbIX, IPUMEHATh CIIOCOOBI ¥ CPEICTBA /ISl MOTY4YEHUS] KOHIUIIMOHHBIX
KOHIIEHTPaTOB

Brnaners CIIOCOOHOCTBIO BBIOMpATh U PAaCCUMTHIBATh OCHOBHBIE TEXHOJIOTMYECKHE Ma-
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CTpyKTypHBIi
3JEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS

KOMIICTCHI UM

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKU OE30IaCHOTO TPOHU3BOJICTBA paboT
1o mepepadoTKe U 0OOTalleHNUI0 MUHEPAIBLHOTO CBHIPbS HA OCHOBE 3HAHHU
MPHUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
TaTUTEIHLHOTO TPOM3BOACTBA M BHIOOpPA OCHOBHOTO M BCIOMOTATEILHOTO
000raTUTEIIBHOTO 000PYIOBAHUS

ITK-5 roToBHOCTHI0 IEMOHCTPUPOBATH HABBIKH Pa3padoTKH MJIAHOB MePONPHUATHIA 110
CHHKEHMIO TEXHOTeHHONM HArPY3KHU NPOM3BOACTBA HA OKPY/KAIOLLYI0 CPeAy NPH IKC-
IUIyaTallMOHHOM pa3Be/iKe, 100bIYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONAEMBbIX, a
TaKsKe IPU CTPOUTEJILCTBE U IKCILIYATALUH

3HaTh Hay4YHbIE METObl U MEPOIIPUATHUS 110 CHUKEHHUIO TEXHOTCHHOHN Harpy3Ku Ha
OKPY’KaloIlyI0 Cpely IIPH IKCITyaTallMOHHOM pa3Besike, J00bIYE U nepepa-
OOTKE TBEP/IbIX MOJIE3HBIX HCKONAEMbIX

Ymetp MPUMEHSATHh HAYYHbIE METOJIbI U MEPOIIPUATHS 110 CHUKEHHUIO TEXHOTE€HHOMN
Harpy3Kd Ha OKPY>KaIOIIYIO Cpey MPH SKCILTyaTalluOHHON pa3BeKe, J0ObI-
4e U nepepadboTKe TBEPABIX IMOJIC3HBIX HCKOMTAEMBIX

Bnaners HaBbIKAMH TPUMEHEHUSI HAYYHBIX METOJIOB U MEPOIIPUATHI IO CHUKEHUIO
TEXHOT€HHOW Harpy3Ku Ha OKPYKAIOILYIO Cpeay MPHU IKCILTyaTallMOHHON
pa3Beke, J00bIYe U MepepadOTKe TBEPABIX MOJIC3HBIX HCKOMTAEMBIX

IIK-12 roT0BHOCTBHI0 ONIEPATHBHO YCTPAHATH HAPYIIEHUS NIPOU3BOJICTBEHHBIX NpoIec-
COB, BECTH NIEPBUYHBIN yUeT BHINOJIHAEMbIX Pa00T, AaHAJIM3HPOBATH ONlePATUBHbIE U
TeKyllie N0KAa3aTeJ I POU3BOJACTBA, 000CHOBBIBATDH MPe/IJI0KeHH s 110 COBEPIIEHCTBO-
BAHMIO OPraHM3allM NPOU3BOICTBA

3HaTh OCHOBHbBIE TEHJICHIINH Pa3BUTHS IPOU3BOJICTBEHHBIX IIPOLECCOB, TOKA3aTEIH
ITPOU3BOJICTBA

Ymerpb MPUMEHSTh M3y4YEHHbIE TEHJCHIIMH DPAa3BUTHS IMPOU3BOJICTBEHHBIX IpOLEC-
COB, MIOKA3aTeJIN NPOU3BOJICTBA B MPO(ECCHOHATIBHON JesITeIbHOCTH

Brnanets TEHJCHIMSIMH Pa3BUTHUS IPOU3BOJICTBEHHBIX IIPOLIECCOB, MTOKA3ATENH IIPOU3-
BOJICTBA B NNPO(heCCUOHANBHOMN 1€ATEIbHOCTU

ITK-19 roroBHOCTBIO K pa3padoTke NPOEKTHHIX MHHOBALMOHHBIX PeLIeHHH 10 IKCILTY a-
TallMOHHOM pa3BenKe, 100bI4e, MepepadoTKe TBEPABbIX MOJE3HbIX HCKONAEMbIX, CTPOH-
TeJbCTBY M KCILIYaTAIlUM N0J3eMHbIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHINU Pa3BUTU HHHOBALIMOHHBIX peH_IeHI/Iﬁ Io HepepaGOTKe
TBECPABIX MOJIC3HBIX MCKOITACMbIX

YMeThb IMPUMEHATHb U3YYCHHBIC TCHACHIWH Pa3BUTHA HHHOBAIIMOHHBIX peHIeHI/Iﬁ 10
Hepepa60TKe TBCPABIX ITOJIC3HBIX NCKOITACMBIX

BJ'Ia}IeTB TCHACHIUAMU pa3BUTUA HHHOBAIIMOHHBIX peH_IeHI/Iﬁ Io nepepa60TI<e TBEP-
ABbIX ITOJIC3HBIX MCKOIIaCMbIX




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO01mmas TpyI0eMKOCTh TUCHUILINHBI cocTaBiseT 3eauauibl 108 gacos:

— KOHTakTHas pabota — 58,1 akas. yacos:
ayautopHas pabota —54 akaj. yaca,
BHeayauTopHas padora — 4,1 akan. Jaca;

— camocTtofATeNbHas padora — 14,2 akaj. daca;

— TMOJArOTOBKA K 9K3aMeHy — 35,7 akaj. 4acos.
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1. Beenenue V 2 OIIK-9
1.1. Conep:xaHue AUCIUIUIMHBI, €€ 3a]a4K. 3HAYCHUE U POJIb o0orale- 1 T1K-4
HUS IPH UCIOJI30BAHNH PA3JIMUHBIX MOJIE3HBIX MCKOMAEMbIX o . I1K-5
3y4eHHE OCHOBHOM
1.2. Knaccugukarius mporeccoB st 000TraleHHs MOJE3HbIX HCKOTae- 1 yi . [1K-12
Y JIONIOJIHUTEIIBHON
MBIX K I1K-19
auTepaTypsl 1o auc- | Konrponbhas pa-
1.3. Onepanun, uukisl, ctaauid. OneHka 3p¢HeKTHBHOCTH MPOLIECCOB 1 LII/II'IJ'II;/IHeypKOHCHeKTa 61())Ta Nol P
o0oramieHust 1 KOMIIEKCHOCTH HCIOJIb30BaHUS CHIPbSI - ’ B
1.4. ITpoaykThl 1 MOKa3aTenu oboramenus. MarepuanbHbIN OaaHC 10 1 )
TBEPJIOMY, METAJLTY, BOJIE B TEXHOJOTHYECKUX CXeMax 00oralieHus pya
1.5. IloHsATHE O KOJMYECTBEHHBIX XapPAKTEPUCTUKAX BEIIECTBEHHOTO CO- 1
CTaBa MUHEPAJILHOTO ChIPbsl U MPOAYKTOB 00OTaIeHUs
Hroro no pasneny V 5
2. I'panynoMeTpuyecKHii cocTaB \Y Nzyuenne ocHoBHo# | KonTpossHas pa- |OIIK-9
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2.1. I'panynomeTpudeckuii cocTaB pyA U MPOIYKTOB OOOTaIEHUS, Me- 1 1 U JOIIOJHUTEIBHON 6ora Ne 2 [1K-4
TOJIBI €TO ONPEICIICHUS JIATEPATYPHI IO AUC- [IK-5
2.2. CuroBblii ananus. llkana xinaccudukanum, MOAYNb IIKadbl Kiac- 1 LUIUIMHE, KOHCIIEKTa [1IK-12
cuuKanuu JICKIIUH. I1K-19
2.3. O6paboTKa pe3yabTaTOB IPaHyIOMETPUUYECKOTO aHATH3a U 110- 2 1
CTPOCHHE XapaKTEPUCTUK KPYITHOCTH
HTtoro no pazneny V 4 2
3. IloaroToBUTENHHBIE MPOLIECCHI OIIK-9
3.1. I'poxouenne. HazHauenue mpouecca 1 3 1 N3yuenue ocHoBHOU | 3amuTta nadopa- |I[1K-4
U JIOTIOJTHUTENILHON | TopHOM pabotel |ITK-5
3.2. D¢ heKkTUBHOCTH TPOXOUYEHHUS, KIACCU(PHUKAIMA U KOHCTPYKIUH I'PO- 1 JUTEpaTypsl IO JUC- I1K-12
XOTOB OUILIMHE, KOHCIIEKTa I1K-19
JIEKIUH.
3.3. Apobnenue. Haznauenue apobneHus, creneHs ApoOaeHus 1 3 1 W3yuyeHne oCHOBHOI# | 3amuTa nabopa-
U JIOTIOJIHUTENBHOM | TOPHOM paboThI
3.4. Kimaccudukanust 1 KOHC AU APOOUIIOK UIS KPYIIHOT'O, CPEIHE- 1 JIUTEPATYPEI IO JUC-
2
T'0 ¥ MEJIKOTO JpoOsIeHus LUIUIMHE, KoHCcTekTa | KonTponbHas pa-
3.5. KpymHOCTB, 10 KOTOPO HEOOXOUMO IPOOUTH ChIphE mepes 000- 1 JICKITHH. 6ota Ne 3
ramenueM. Cxembl IpoOIeHHS
3.6. 3menpuenne. 3aKOHOMEPHOCTH TIPOIIeCcCa U3METbUCHHS 1 3 1 3ammura mabopa-
TOPHOU pPabOTHI
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3.7. Knaccuduxauus pazmonbHOro obopynoBaHus. CxeMbl U3Melbye- 1
ub N3yueHnne oCHOBHOM
3.8. T'uppaBnuueckas kiaccUpUKaLMs U €€ pojib B TEXHOJIOTHYECKHX 1 1 JOHOMHATEHHOH
cxemax ¢(aObpuk. 3aKOHOMEPHOCTH CBOOOIHOTO U CTECHEHHOTO MMaICHUS AHTepaTYpHI 0 Hc- | KOHTpobHas pa-
yacTull. OCHOBHbIE NPUHIUIBI KIACCU(PUKALIIH [MIUIHHE, KOHCIIEKTa Gora No 3
3.9. KoHCTpyKIMM MEXaHWYECKHX Kiaccu(UKaTopoB, 00JIacTh UX TPH- 1 1 nexuuit ’ B
MEHEHHUs
3.10. KoHCTpyKIIMHU ¥ IPUHIUN IEHCTBUS THIPOLUKIOHOB 1
HToro no pazneny V 10 9 4
4. OCHOBHBIE TTPOIECCHI V OIIK-9
4.1. I'paBuTaiioHHOE oOoraiieHne MoJe3HbIX HCKoNaeMbIX. TeopeTuue- 1 3 1 Msvaerie ocHOBHOM Bamura nabopa- |11K-4
HUE OCHOBHOM o
cKre ocHOBbI. CKOpOCTb MajieHusl, KO3 (GUIIMEHT paBHONATAeMOCTH " I[}(’)lllionHHTeJILHoﬁ topHoit paboter |I1K-5
4.2. Ilpouecchsl TpaBUTAIMOHHOIO OOOTallleHHs: NPOMBIBKA, OTCAJKa, 1 THTEPATYDBI 11O THC IIK-12
KOHIICHTPAIMsl Ha CTOJIaX, 0OOTalleHue Ha IIITI03aX U JKeno0ax, BUHTO- anJII:/IHeypKOcheKTa KoHThouLHas ba IIK-19
BBIX Ceraparopax, 00orameHne B TSHKEIBIX CYCIEeH3UAX f— ’ 6gTa No 4 p
4.3. CymHOCTh ITPOLIECCOB, KOHCTPYKTUBHBIE M TEXHOJIOTMYECKHUE Mapa- 1 ) -
METpBI alapaToB ¥ MAIIMH, IPAKTHUKA UX IPUMEHEHUS
4.4. MaruutHoe oboramenue. TeopeTnueckue OCHOBBI. MarHuTHbIE 1 3 1 N3yuyeHne ocHOBHOII | 3amuTa 1abopa-
CBOWCTBA MUHEPAJIOB, MATHUTHBIE MOJISI CENIapaTOpPOB Y JIOTIOJTHUTENFHOH | TOPHOMU paboThI
4.5. O6opynoBaHue IJIi MArHUTHOTO 00OTAIICHHsI: CEenapaTop s 1 JMTEPATYPBI MO JIMC- | (oo
CHJIBHO U cTaDOMarHUTHBIX PYyJl; CyXHe U MOKpbIE MarHUTHBIE cerapa- LUIUINHE, KOHCTIEKTa 6£Ta No 4 p
TOPBI JIEKIIAH. 3
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4.6. Dnexrpuueckoe odorameHne. Guznyeckre 0OCHOBHI MIpolecca, Mo- 1 1
rOTOBKA MaTepHalia K 3JIeKTPUIECKOH cenapanuu
4.7. Knaccudukanus 3JeKTpUYECKUX CENapaTopoB, UX KOHCTPYKTUBHBIE 1
Y TEXHOJIOTMYECKHE MTapaMeTphl
4.8. CnenpasibHble METO/IbI MOATOTOBKU M 00OTaIlleHus Py 1 1
4.9. Pynopazbopka: oboraiieHue no TpeHuto, hopme, UBeTy, Guotorpa- 1
BUTAIMS; OOXKUT pya; U30UpaTesbHOe APOOJICHUE, U3METbUYCHHUE, XUMHU-
4yecKoe 00oraiieHue
4.10. ®dnoraunonHoe oboramenue. TeopeTuueckrue ocHOBbI. KnHeTuka 1 3 1 3amuTa nabopa-
(GuoTanuu N3yyeHne oCHOBHOM | TOpHOU pabOoTEhI
4.11. ®dnoTalMOHHBIE pEeareHThl, UX KiIacCU(UKaIls, Ha3HAYCHUE U Me- 1 U JOIIOJIHUTEIHLHON
XaHU3M JefcTBUs JUTEPATYPHI TIO JAMC-
4.12. dnoTanMOHHBIE MALIMHBI, UX KJIACCU(DUKAIMSA, KOHCTPYKIHA 1 LMIUTHHE, KOHCTIeKTa | KonTponbHas pa-
JEKIUH. 6ota Ne 4
4.13. IlpakTiKa NPUMEHEHUS MALINH Pa3IMYHbIX THIIOB (MEXaHUYECKHE, 1
THEBMOMEXaHUYECKHE, KOJIOHHBIE H 1p.). CXeMBI B PeKUMBI IIOTAUN
HToro no pasneny V 12 9 5
5. O6e3BOKHMBaHKNE U ONPOOOBaHHE V 0,8 |M3yueHue oCHOBHOM OIIK-9
5.1. Ob6e3BoxuBanue. Ha3Hauenue omepauuii 00€3BOKHMBAHUS M HX 1 U JOTOJHUTEIbHON [1K-4
KJIaccuuKarms auteparypsl 1o auc- | Konrponpnas pa- [T1IK-5
5.3. OmpoboBaHue U KOHTPOJIb HAa 000raTUTENbHBIX (adpukax. Tumnsl u 1 LUILUINHE, KOHCIIEKTa 6ota Ne 5 [1K-12
Ha3HayeHue npood JEKIUH. I1K-19
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6. O0mue cBeacHUs 00 000raTUTEILHO-TEXHOJIOIHYECKON CHCTEME \Y/ OIIK-9
I1K-4
6.1. TexHOJIOrHYECKUE CXEMBI: KAUSCTBEHHBIC, BOAHO-IIIJIAMOBEIC U CXE- 1 0,7 |M3yuyenue ocHOBHOMU K-5
MBI 1I€TIN allapaToB H JIOTIOJTHUTEITbHOM [1IK-12
6.2. YopaBieHHE KayeCTBOM IOJIE3HBIX HMCKOMAEMBIX MPH UX J00BIYE, 1 0,7 |marepaTypsl 1o auc- | KonrpounsHas pa- [11K-19
yCpeAHEHHE MUHEPAILHOTO ChIPhSl B TOPHOM II€X€ U Ha 000TraTUTEIbHON HUILIMHEC, KOHCIICKTA 6ota Ne 6
(habpuke JIEKILIHH.
6.3. Texnonmorusi oboraimeHus: pya YepHBIX, [IBETHBIX U PEIKUX METal- 1 1
7oB. TpeOoBaHUS K Ka4eCTBY KOHIICHTPATOB ¥ CHIPHS.
HToro no pazneay \Y 3 2,4
HToro mo giucuumnimHe 36 18 14,2 JK3aMeH
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce npenopaBaHus IUCHUILIMHBI ««OOOrameHle MOJE3HbIX HCKOMAEMBIX»»
IIPUMEHSIIOTCS pa3JIM4HbIE BUJIbI 00pa30BaTEIbHbIX TEXHOJIOTHI.

JIeKLMOHHBIN MaTepuall 3aKperuisieTcss B Xofe J1a0opaTOpHBIX paboOT, Ha KOTOPBIX
BBIIIOJIHAIOTCS TPYNIOBBIE WM WHAUBUAYAJIbHbIE 3aJaHUsl 0 IpoijeHHod Tteme. llpu
IpOBEIEHUN Ja0OpaTOPHBIX 3aHATUH MCIOJIB3YETCS METOJ KOHTEKCTHOrO OO0yd4eHus,
KOTOPBIH II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISIBJICHMSI CBA3EH MEX1Yy KOHKPETHBIM
3HAHUEM U €T0 IPUMEHEHHUEM.

[lepenaua HEOOXOOUMBIX TEOPETUYECKHX 3HAHWKA W (OPMHPOBAHHWE OCHOBHBIX
IPEJCTaBICHUH 0 KypCy IPOMCXOIUT € UCIOJIb30BAaHUEM MYJIbTUMEIUHHOT0 000py10BaHHUS.

1. TpagunuoHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HAa OpraHU3alUIo
00pa30BaTeILHOrO MpoIlecca, MPEANOoIarallyo NpsAMY0 TPAaHCIALUIO 3HAaHUH OT Mpernoja-
BaTeNsl K CTYJACHTY (IPEUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTY/EHTa HOCUT B TaKUX YCJIOBUSX, KaK MpaBHIIO,
PENpPONYKTUBHBIN XapakTep.

@DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:

WNupopmaninoHHasi JeK1us — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepuasia B JUCIUILIN-
HApHOW JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMH CPEACTBaMHU (MOHOJIOT
npernojaBaTes).

Cemunap — Oecenia npenojgasarelsis U CTYAEHTOB, OOCYXJIEHUE 3apaHee MOArOTOBJIEH-
HBIX COOOIIEHHIA TIO0 KaKJJOMY BOTPOCY IJIaHA 3aHATHS C €JUHBIM ISl BCEX MEPEYHEM pPEKO-
MEHJIyeMO 0053aTeNbHOM U JONOIHUTEIBHON JIUTEPaTyPhl.

[TpakTHueckoe 3aHsATUE, MOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB 110
IIPEUI0KEHHOMY AJITOPUTMY.

2. TexHoJI0rHU MPOOJIeMHOT0 00y4eHHsI — OpTaHu3aIs 00pa30BaTeIHLHOTO TpoIecca,
KOTOpasi MpeAroiaraeT MOCTAaHOBKY MPOOJEMHBIX BOMPOCOB, CO3/aHUE Y4EOHBIX MpoOIeM-
HBIX CUTYalUi 7151 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIIbHOM 1€ATEIbHOCTH CTYAECHTOB.

®opMbl y4eOHBIX 3aHATHI C HCIOJL30BAHMEM TEXHOJIOTMH NMPOOJEeMHOro ody4de-
HUA:

[TpobnemHass jekuMs — U3JI0XKEHUE MaTepHaia, IpeJnojararomiee MoCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/J0B, aBTOP-
CKH€ KOMMEHTapHH, CBS3aHHBIE C Pa3IMYHBIMM MOJEIISIMH MHTEPIPETALUU U3y4aeMoOro Ma-
Tepuana.

3. ArpoBble TeXHOJIO0THM — OpraHu3alus o0pa3oBaTeIbLHOIO Mpollecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMU MOJIEJIEN MTOBEACHUS B paMKax MPEAI0KEHHBIX CIIEHAPHBIX YCIOBHM.

@DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM UTPOBBIX TEXHOJIOTHIA:

VYyeOHast urpa — popma BOCCO3/1aHUS IPEIMETHOIO M COLIMAILHOTO COJIepKaHus Oyay-
mel npodecCoHaIbHON AEATENIbHOCTU CHEeUAINCTa, MOJICIUPOBAHUS TAKMX CHUCTEM OTHO-
HIEHUH, KOTOPBIE XapaKTEePHBI IS TOU IEATEIbHOCTH KaK LIEJIOTO.

JlenoBasi urpa — MOAEIMPOBAHUE PA3TUYHBIX CUTYallMi, CBS3aHHBIX C BBIPAOOTKOW U
MPUHITUEM COBMECTHBIX PELIEHUH, 00CYKIEHHUEM BOIIPOCOB B PEXHME «MO3TOBOTO MITYp-
May, peKOHCTPYKLUEH (PyHKIIMOHAIBHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.

Poneas urpa — uMHUTaLMS WIK PEKOHCTPYKLMS MOJENEN pOJIEBOrO MOBEACHUS B IIPE-
JIO’)KEHHBIX CLIEHAPHBIX YCIOBHUSX.

4. TexHOJIOTUH NPOEKTHOro 00y4eHusi — OpraHu3anusi 00pa3oBaTEIbHOIO Mpoliecca B
COOTBETCTBUH C AJTOPUTMOM IIOATAITHOTO PEIICHUs] MPOOJIEMHON 3a7aYd WM BBIOJHEHHUS
yuebHoro 3ananus. [IpoekT mpeamnosaraeT COBMECTHYIO y4eOHO-TIO3HABATEIbHYIO JEATEINb-
HOCTb TPYIIBI CTYACHTOB, HAIIPAaBJICHHYIO Ha BEIPAOOTKY KOHIIETIIINH, YCTAHOBJICHUE 1IeTIel 1
3a7a4, (POPMYJIUPOBKY OKUAAEMBIX PE3yJIbTATOB, ONPENEICHUE MPUHIUIIOB U METOAUK pe-
IICHUS] TIOCTAaBJICHHBIX 3a]ad, TUIAHUPOBAHHUE XO/a PadOThl, MOUCK JOCTYMHBIX U ONTHUMAJIb-
HBIX PECYpPCOB, MOATANHYIO PeaTU3alMIo IulaHa paboThl, MPE3EHTALUIO PE3yJIbTaTOB paboTHI,



UX OCMBICTICHUE U PEQIIKCHIO.

OcHOBHbBIE THIIBI IPOEKTOB:

HccnenoBaTenbCkuii TPOEKT — CTPYKTypa MpuOmKeHa K popmMary Hayq9HOTO HCCIIEI0-
BaHUs (0KA3aTENIbCTBO aKTYalIbHOCTH TEMBI, ONpeAeTICHIEe HAyYHOU POoOIeMBbl, IpeaMeTa 1
o0BeKTa HWCCIIeOBaHMS, eI W 3a/1ad, METOAOB, WCTOYHWUKOB, BBIIBM)KCHHUE THIIOTE3HI,
0000111eHIE pe3yIbTAaTOB, BBIBOJIBI, 0003HAYEHHE HOBBIX MTPOOJIEM).

TBoOpueckuil MPOEKT, KaKk MPaBWIIO, HE MMEET AETAIbHO NPOPaOdOTaHHOW CTPYKTYPHI;
yueOHO-TI03HABATENIbHAS JIEATEIBHOCTh CTYACHTOB OCYIIECTBISIETCS B paMKax pPaMOYHOTO
3a/laHusl, MOAYMHSSACH JIOTUKE U HHTEPECaM yYaCTHUKOB MPOEKTA, )KAHPY KOHEYHOTO Pe3yIib-
TaTa (razera, puibM, Ipa3IHUK, U3/IaHUE, SKCKYpPCHUS U T.I1.).

HNudbopManinoHHBIN MPOCKT — y4eOHO-TI03HABATENbHAS ICATEIHbHOCT C SIPKO BBIPAKEH-
HOM 3BPUCTHUYECKON HANPABIEHHOCTHIO (MIOMCK, OTOOp U cucTeMaTh3aius HHOpMaIuu o Ka-
KOM-TO 00BEKTe, 03HAKOMIICHHWE YYACTHHKOB MPOCKTa C 3TOH MH(pOpMAIUel, ee aHanu3 U
0000111eHre 17151 Mpe3eHTauu 0oJiee UPOKOH ayAUTOPUN).

5. NHTepaKkTHBHbIE TEXHOJIOTHU — OPTaHHU3AIMs 00pa30BaTEIHLHOrO MpoIecca, KOTo-
pasi pearnoiaraeT akTUBHOE U HETMHEIHOe B3aUMOJICHCTBUE BCEX YYACTHUKOB, JTOCTHUKCHHE
Ha ITOH OCHOBE JIMYHOCTHO 3HAYUMOTO I HUX 00pa3oBaTeIbHOTO pe3yibrata. Hapsay co
CHEIHMAM3UPOBAHHBIMU TEXHOJOTUSIMU TAKOTO POJa MPUHLUIT HHTEPAKTUBHOCTU MPOCIIEKHU-
BaeTCs B OOJBIIMHCTBE COBPEMEHHBIX OOpPa30BATEIBHBIX TEXHOJOTHH. MHTEpaKTHBHOCTH
MOJIpa3yMeBaeT CyobeKT-CyObeKTHbIE OTHOILICHUS B X0/1e 00pa30BaTeNbLHOrO Mpoliecca U, Kak
ciencTBre, GopMUpPOBaHUE CAaMOPa3BUBAOIICHCS MHPOPMAITMOHHO-PECYPCHOM CPE/IbI.

®opMbl y4eOHBIX 3aHAITHI ¢ MCMOJIb30BAHHEM CHENHAJIN3MPOBAHHBIX MHTEPAK-
THUBHBIX TEXHOJIOTHii:

Jlexuus «oOpaTHOU CBS3M» — JEKIUS—TIPOBOKAIMS (M3JI0KEHHUE MaTepHalla ¢ 3apaHee
3aIUIaHUPOBAHHBIMH ~ OINMMOKaMu),  JIeKIusA-Oecena,  JICKIUSA-AUCKYCCHS,  JICKIIHS-
npecckoHdepeHIus.

CeMHHAP-TUCKYCCHS — KOJUISKTUBHOE OOCYKJIEHHWE KaKOTO-JIMOO CIOPHOTO BOIpOCa,
npo0JieMbl, BBISIBICHHE MHEHUU B TpyMie (MEXIpPYMIIOBOW TUANOT, AUCKYCCHS KakK CIIOp-
JIAasor).

6. UndopManimoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TEXHOJIOTMU — Opra-
HU3anus 00pa30oBaTEILHOTO MPOIecca, OCHOBAHHAS Ha MPUMEHEHHUH CIICIIUATH3UPOBAHHBIX
MPOTPaMMHBIX CPeJl M TEXHUYECKHUX CPEICTB paboThl ¢ MH(OpMALIUEH.

®opMbI yUEOHBIX 3aHATHI C WCIOJIB30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHM:

Jlexnus-Bu3yam3anusi — W3J0KEHUE COACPNKAHHS COMPOBOXKIACTCS IpPE3eHTAIueH
(eMoHCTpaIei y4eOHbIX MaTepHalioB, IPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX,
B T.4. WITIOCTPATUBHBIX, TPaQUICCKUX, ayIN0- U BUJICOMATEPHAIIOB).

6 YueOHO-MeTOIMYeCKOe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaroIUXCsl

[To muctumuinae «O0oTalIeHne MOJIe3HbIX HCKOMAEMBIX » TPEIyCMOTPEHA ayTUTOpHAs
U BHEAYJUTOPHAs CaMOCTOSITeNIbHAs paboTa 00y4JaromuXcsl.

CamocrosiTenbHas paboTa CTyICHTOB MIOCTPOSHA TAKUM 00pa3oM, 4TO B Tporiecce padbo-
ThI CTYJICHTBHI 3aKPETUIAIOT 3HAHUS, MOTYYCHHBIE B TIPOLIECCE TEOPETUIECKOTO O0yUEHUs, TEM
caMbIM (GOPMHPYIOT TPOPECCHOHAITBHBIC YMEHUS U HABBIKH.

B nporiecce n3yueHuss TUCIUIUIMHBI OCYIIECTBISETCS TEKYIIUN U MEPUOTNIESCKUI KOH-
TPOJIb 33 Pe3yJIbTaTaMU OCBOCHHUS YIeOHOTO Kypca. TeKyImii KOHTPOIIb OCYIIECTBIISICTCS He-
MOCPEACTBEHHO B MPOLIECCE YCBOGHUS, 3aKPEIUICHHsI, 0000IICHUS U CUCTEMATH3AINH 3HAHUM,
YMEHH, BIIQJICHUS HaBBIKAMH W TIO3BOJIIET ONEPATHBHO JUArHOCTHUPOBATH U KOPPEKTHPO-
BaTh, COBEPIICHCTBOBATh 3HAHUS, YMEHUS U BIAJICHHE HAaBBHIKAMHU CTYJEHTOB, 00eCIeYnBaeT
CTUMYJIMPOBAHUE M MOTHBAIUIO UX JEATEIHOCTH Ha Ka)XJOM 3aHATUHU. TeKyIHi KOHTPOIb
OCYIIECTBIIsIETCS B opMe YCTHOTO ompoca (codecemoBaHms).

[Tepponnueckunii KOHTPOJb II€JIb KOTOPOTO OOOOIIEHWE W CHUCTeMaTH3allds 3HaHWH,
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npoBepka 3((HEKTUBHOCTH YCBOCHUS CTYACHTAMH OIPEEIEHHOT0, JJOTUYECKH 3aBEpIIEHHOTO
CoJIepXaHusl y4eOHOTO Marepuasga OCYyIIeCTBIsAeTCsS B (GOpMe 3allUThl JaOOPaTOPHBIX, KOH-
TPOJIBHBIX padoT.

OneHOYHbBIE CPEACTBA JIs MPOBEACHUS TEKYIICH aTTecTaluu

Tecmui 0na camonposepku:
Bapuanm Ne 1.

1. Yro Ha3bIBaeTCs 00OrameHneM moje3HbIX HCKONMaeMbIX?

1. D10 npoueccsl XUMUYECKOT0 pa3AeIeHUs MUHEPAIOB.

2. DTO mpoIecchl MEXaHUYECKOTO Pa3/IeieHus MUHEPaIoB 0e3 N3MEHEHUS! XUMHYECKO-
I'0 COCTaBa ChIPbSL.

3. DTO OKUCIUTENHHO-BOCCTAHOBUTEIBHBIC IPOILIECCH 32 CUET YACTUYHOTO HIIU TTOJTHOTO
Hepexo/a IEKTPOHOB OT OJTHUX ATOMOB K JIPYTUM.

4. D10 mpoIeCcChl U3MEHEHHSI CTPYKTYPBI, MUHEPAIBHOTO, a UHOTAA U XUMHYECKOTO CO-
CTaBa TOPHBIX IOPOJ] B 3eMHOM KOpe.

2. KonuenTparom Ha3bpIBaerTcs ...

1. mpoaykTt, B KOTOPOM MaccoBasi J10Ji MOJE3HOI0 KOMIIOHEHTA 3HAYUTEIbHO BBILIE,
YeM B UCXOJIHOU pyJE;

2. IPOAYKT, B KOTOPOM MaccoBasi JA0JIs MOJIE3HOI0 KOMIIOHEHTa HUXKE, YeM B MCXOJIHOM
pyxze;

3. IPOAYKT, B KOTOPOM MAaccoBasl JOJIs MOJE3HOI0 KOMIIOHEHTA BBIIIE, YEM B UCXOJIHON
pyZe, HO HU)KE, YeM B KOHLIEHTpATE;

4. IpoyKT, B KOTOPBIH BbIAEIsAETCSA O0blIasi yacTh MUHEPAJIOB BMELIAIOILEH TOPO/bl U
BpPEIHBIX ITPUMECEHN.

3. CxeMa 1enu annaparoB NOKa3bIBaeT...

1. mepedeHps M MOCIEIOBATENBHOCTh TEXHOJIOTUYECKUAX TPOIECCOB M OMEpaIlfid, KOTO-
PBIM MO/IBEpPraeTcs MOJIE3HOE NCKOMAEMOE;

2. KOTMYECTBEHHBIE MTOKA3aTeIN 000TaICHNUS ISl KaXKJIOW OTIepallii ¥ IPOIYKTa,

3. KOJIMYECTBO BOJBI, 100ABIIEMOE B ONpECICHHbIE ONepallui U IPOAYKThl oborare-
HUS,

4. myTU cleOBaHUs MOJE3HOI0 MCKOMAEMOIo M MPOAYKTOB OOOTaIleHusl C YCIOBHBIM
n300paXkeHue armaparos.

4. CTeneHb KOHUEHTPALMHU NMOKa3bIBaeT:

1. Bo ckoibko pa3 Macca KOHIIEHTpaTa MEHbIIE MaCChl CHIPhs, U3 KOTOPOTO OH TOJY-
YeH,;

2. Bo ckoJIpKO pa3 MaccoBas JI0JIs KOMIIOHEHTa B KOHIIGHTpaTe OOJIbIIe MacCOBOH 10NN
ATOr0 KOMITIOHEHTA B UCXO/HOM pyae;
. Kakast mo:st ieHHOTO KOMITOHEHTA Teperuia B XBOCTHI;
. CreneHp mpUOIMKEHUS PEATBHOTO MpoLecca 00OoTaleH s K HJI€alIbHOMY.
. UT0 moka3bIBaeT BbIMYKJIAS XaPaKTEPUCTHKA KPYMHOCTH MO Miocy?
. B mpobe npeobnagaroT KpynHble 3epHa.
. B mpo6e npeobianaroT Menkue 3epHa.
. B mpo6e paBHOMEpHO pacnpeaeneHbl KpYIHbIE U MEJIKHE 3€pHa.
. B mpo6e npeobiranaroT mamsl.

6. KakoBo Ha3HaYeHUe onepanyy MpeJBapUTEIbHOI0 FPOXOYEHHs B cXeMax pyaAo-
NMOATrOTOBKM?

1. JIns KOHTPOJISt KPYMHOCTH JPOOIEHOTO MPOIYKTA.

2. J171st mosrydeHust TOBApHOTO MIPOIYKTA 3aJaHHOH KPYITHOCTH.

3. lns pa3neneHus YacTUL, UMEIOIIMX pa3IMyusl B TBEPIOCTH WU (POpME KyCKOB.

4.J1n11 OTZENeHUsl TOTOBOTO 10 KPYIMHOCTH MPOAYKTa OT MCXOJHOIO MaTepuala, mocTy-
MAIoNIero Ha JpoOIIeHUE.

A OWONPFPOIA_W
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7. Jast TpoXovYeHUs] KPYMHOKYCKOBOI0 MaTepuajia MpeMMYLIeCTBEHHO HMCIOJIb3Yy-
I0TCH...

1. KOJIOCHUKOBBIE PELLETKH.

2. TUCTOBBIE pelIETa.

3. IPOBOJIOYHBIE CETKHU.

4. myroBbIE CUTA.

8. IIpu kakoM ycji0BUH 3(PPeKTUBHOCTH TPOXOYEHHS PABHA HYJII0?

1. Coneprxanue 0TceBaeMOro Kjacca KpymHOCTH B MCXOAHOMN pyJe PaBHO COAECPKAHHUIO
OTCEBAEMOT0 KJIacca B HAJPEIIETHOM IPOIYKTE.

2. Cozmep:kaHue OTCEBAEMOro Kjacca KPYIMHOCTH B HAJPEUIETHOM IPOAYKTE PaBHO HY-
J10.

3. ConepxaHue 0TCeBaeMOro Kjlacca KpyImHOCTH B UCXOHOU pyzae paBHO 100%.

4. CojnepxkaHue OTCEBAEMOIO Kjacca KPYINHOCTH B HAJPEIIETHOM IPOAYKTE PaBHO
100%.

9. B yeM cymiHOCTH mpouecca ApodJieHus?

1. Paznenenue chillydnx MaTepHalioB Ha KJIaCcChl KPYIMHOCTH.

2. Paznenenue moJe3HBIX MCKOIMAEMBIX MO JCHCTBHEM BHEUIHHX CHII, MPEOI0JICBA0-
[IMX BHYTPEHHUE CUJIBI CLEIUICHUS MEXIY YaCTUI[AMHU.

3. OTzeneHrne OCHOBHOM MaccChl BMEMIAIOUICH MOPOJBI OT MCXOJHON PYIbI Mepe TOH-
KUM U3METbYCHHUEM.

4. Jlo3upoBaHUE W CMEIIMBAHUE PA3TMYHBIX 110 KAUYECTBY MOJE3HBIX MCKOMAEMbIX IS
MOBBILICHHUS OJHOPOTHOCTH KaYECTBEHHOT'O COCTaBa PY/I.

10. Yo noka3biBaeT creneHb ApodaeHusi?

1. Bo ckonbko pa3 pasmep OTBEPCTHI MPEIbIAYIIEero CUTa 00bllle pa3Mepa OTBEPCTUI
MOCJIEIYIONIET0 CUTa B CTAaHIaPTHOM HAabOpe CHT.

2. Bo ckoabKO pa3 KpYyMHOCTh JpOOJIEHOro MpoayKTa OoJbllle pa3Mepa pa3rpy30uHON
HIEJIA TPOOUITKH.

3. Bo ckoibKo pa3 KpyMHOCTh KYCKOB IPOOJIEHOI0 MPOJYKTa MEHBIIE KPYIHOCTH KycC-
KOB, TIOCTYMAOIIUX Ha JpoOieHuE.

4. Bo CKOJIBKO pa3 KPYMHOCTbh KYCKOB APOOJIEHOTO MpOoayKTa 0oJbIIe KPYITHOCTH KycC-
KOB, TIOCTYTAOIUX Ha JpoOieHue.

11. B MeibHMIIAX caMOU3MeJIbYCHUS M3MeJIbYalolieil cpeaoii ABJIAIOTCS:

1. cranbHBIE CTEPKHHU.

2. CTallbHbIE WU YyTYHHBIE IIAPHI.

3. pyaHas «rajs».

4. KpyTHBIE KYCKU PY/BIL.

12. Kako¥ii U3 nepeyHcJIeHHbIX MPOLECCOB He OTHOCHTCS K TPAaBUTAIMOHHOMY Me-
Toay ol0oramenus?

1. orcanka

2. KOHLIEHTpAIHs Ha CTOJIAX.

3.000ranieHue B TSHKEIBIX CYCIICH3HSX.

4. oborarieHue 1o TPEeHHIo.

13. O0sacTh NpUMEHEHH KOHIEHTPALMOHHBIX CTOJIOB.

1. JIns oboramieHus: 30J10TOCOePKALINX MECKOB U TOHKO M3MENBbYEHHBIX PYA PEAKHX
METAJUIOB KPYITHOCTBIO MEHee 3 MM.

2. Jlnst oborarmenus yriei kpynHoctbio 250-0,5 mm.

3. yis oborameHus py1 YepHbIX METAIIOB KpyITHOCTRIO0 50-0,2 MM.

4. Tns oboramieHus cyiab(QUIHBIX py/ IBETHBIX METAJJIOB.

14. CymHocThb npouecca neHHoi gpiorauuu.

1. T'uapoduabHBIE YaCTUIIBI 3aKPETUISIOTCS HA BO3AYIIHBIX MY3bIPbKaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGHOOHBIC YACTHIIBI OCTAIOTCS B 00BEME TYJIBITHI.

2. I'mapodoOHbIe YaCTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX My3bIPhKaX W BCIUIBIBAIOT HA
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MOBEPXHOCTh, TUAPODUIHHBIC YACTUIBI OCTAIOTCS B 00HEME MYJIBITHI.

3. 'mapodoOHbIe U THAPODUITBEHBIE YACTHIIBI 3aKPEIUISIOTCS HA BO3YIIHBIX My3bIPhKax
Y BCIUTBIBAIOT HA MTOBEPXHOCTD.

4. T'mapodoOHbIe U TUAPODUIBEHBIE YaCTUIIBI OCTAIOTCS B 00bEME ITYJIBITBI.

15. OcHOBHBIM (U3HYECKHM CBOHCTBOM MHHEPAJIOB, ONpPeIeJsIIOIIHM BO3MOXK-
HOCTb MATHHUTHOTO 000TalleHHusl, ABJIAETCH:

1. YaenwHas MarHuTHas BOCIIPUUMYHBOCTb.

2. Jlndnexktpuyeckasi MpOHUIIAeMOCTb.

3. JlromuHeceHus (X0JI0/IHOE CBEUCHHE).

4. Tpubosnexkrpuueckuii 3HPexT.

Bapuanm Ne 2.

1. Ienb10 000raTUTEILHBIX MPOLECCOB ABJIAETCH:

1. Beigenenye MeTauioB U3 XUMHUECKUX COCAMHEHUHN U OTJeNIeHHEe HEMETaNINYeCKUX
KOMITOHEHTOB.

2. OuucTKa METAJUIOB OT HEXKENNATEeNIbHBIX IPUMeCceH.

3. Otnenenue MoJE3HBIX MUHEPAIOB OT BMEUIAIONIEH MOPOJIBI M BPEAHBIX NMPUMECEH U
HOJIy4eHHE KOHIIEHTPAaTOB, IO CBOEMY KauecTBY Y/AOBJIETBOPAIOLIMX TPeOOBAHUAM IOCIe-
JYIOUINX TIepEIeIOB.

4. V3BnedyeHue OTAENbHBIX COCTABISIOIIMX TBEPAOro MaTepHaia ¢ IMOMOIIBIO PacTBO-
puTens.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBAETCSH:

1. CxomieHne NoJIe3HBIX UCKOTIAEMBIX B 36MHOM KOpe.

2. DNeMeHT WM NPUPOAHBIM MUHEpa, C LEJIbIO MOIY4YEeHUs] KOTOPOro J00bIBaeTCs IMO-
JIE3HOE UCKOIIaeMOe.

3. IlpuponHoe XUMHMUYECKOE COETUHEHHE, oOpasyrolieecs MpH Pa3IHuHBIX (U3UKO-
XUMHYECKHX TPOIIeccax, MPOTEKAIONINX B TITyOWHAX U Ha TOBEPXHOCTH 3EMIIH.

4. DneMeHThl WM MPUPOJHBIE MUHEpaJbl, KOTOPBIE YXYALIAI0T KaueCTBO KOHLEHTpa-
TOB.

3. 3 peKTHBHOCTDH 000ralIeHUs XapaKTepu3yeT...

1. moMHOTY OTHENEeHNUsT METTKOTO MaTepualia OT KPYITHOTO.

2. U3BJIEYEHHE TPAHUYHOI'O KJ1acca KPYIHOCTH B CJIUB WU B MECKH.

3. IOJTI0 IIEHHOTO KOMITOHEHTA, TIEPEIIe/IIIIero B KOHIIEHTPAT U3 UCXOIHOU PY/IbI.

4. creneHb NPUOIMIKEHHS peabHOro Mpoliecca 000TalleHus K HAealbHOMY.

4. BoaHo-uuiaMoBasi cxeMa MoKa3bIBaeT:

1. ITytu cnenoBaHus MOJE3HOIO MCKOMAEMOTo M MPOAYKTOB OOOTAIIEHUs! C YCIOBHBIM
M300paKeHHEM aIlaparTos.

2. IlepedeHp ¥ MOCIEI0BATENLHOCTh TEXHOJIOTMYECKUX MPOLIECCOB U ONEpaLUH, KOTO-
PBIM TTO/IBEPTAETCS MOJIE3HOE NCKOITaeMOe.

3. KonnuecTBeHHbIE MTOKa3aTey 000TaleHUs A KaKJ01 ONepaluy U IPOTyKTOB.

4. KonnuecTBo BOJbI, 100aBIsIEMOE B OT/JENIbHBIE ONEPALUU U TPOAYKTHI.

5. Kakasi u3 nepe4nc/ieHHbIX ONepaluii He OTHOCUTCH K MOATOTOBUTEIbLHBIM IPO-
neccaMm odoramenus?

1. Ipobnenue.

2. I'poxouenmue.

3. Ycpennenue.

4. OuncTKa CTOYHBIX BOJ,.

6. YTo moka3piBaeT TOYKA NepecedeHusl CyYMMAPHOI XapaKTePUCTUKH IO ILTIOCY»
¢ ocb10 abcuucce?

1. Pa3mep MakcHManbHOTO KyCKa B Ipooe.

2. Pazmep MUHUMAIBLHOTO KyCKa B Ipooe.

3. CpenHemMeuaHHbIN pa3mep.
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4. Cpengnuil fuamMeTp Kycka.

7. JOCTOMHCTBOM IITAMIIOBAHHBIX (JINCTOBBIX) pelleT sABJIsIeTCS:

1. IIpoaOmKUTENBHBINA CPOK CITYXKObI ¥ IOCTOSIHHBIA pa3Mep OTBEPCTHIA.
2. bonbIas mIomaab «GKUBOTO CEUEHUS.

3. Manas miomaas «0KMBOTO CEUYCHUS.

4. BeIcTpbIil H3HOC, Pa3phlB U CMELIEHHE IPOBOJIOYEK.

8. ®opmyna nis pacyera 3¢pPeKTHBHOCTH I'POXOYCHHS:

1. E=¢g¢ — 7«
2. E = yk(ﬂ_a) :
;‘M(ﬂd‘, ~a)

_ (B-a)a-0) .
3-E= a(100-a)g-6)’

4, £ =S
Haop. *a
9. YUeMm ompepaessiercsi IJIAaBHBIM 00pPa30M KOHEYHAsi KPYNMHOCTH JAP00JIEHOr0 Mpo-
aykra?

1. Pa3mepoM BKparyieHHOCTH 3€pPEH MOJIE3HBIX MUHEPAJIOB.

2. Kperocteio pysbl.

3. MaccoBoii 1o1eil IeHHOr0 KOMIIOHEHTa B py/I€.

4. KpynnHOCTBIO UCXOAHOM PY/bI.

10. Kakum 00pa3om npoucxoauT npouece ApodJieHus B KOHYCHBIX Apo0uiakax?

1. 3a cuer AMHAMUYECKOTO BO3ICUCTBHUS POTOPA.

2. 3a cueT pa3AaBIUBaHMsI MEX]y JIBYMs IUIUTAMH.

3. 3a cueT SKCUEHTPUIHOTO JIBUKCHHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaThIBaHUSA 3yObsIMH U PACKaJIbIBAaHUS 10 TpeOyeMON KPYITHOCTH.

11. ITonsiTHe 0 TUAPABINYECKON KIacCUPUKALMU.

1. IIpouecc pa3aeneHust CMECH MUHEPAIbHBIX 3€PEH Ha KJIAcChl KPYMHOCTH IO CKOpO-
CTSIM OCaXXJICHHs B BOJHOU CpeJie.

2. Ilpouecc pazaeneHust cMECH MUHEPAJIbHBIX 3€PEH Ha KJIacChl KPYIMHOCTH 1O CKOpO-
CTAM OCQXKJICHUS B BO3JIYLIHOM Cpee.

3. Ilpouecc pa3aeneHus cMeCH MUHEPAJIbHBIX 3€PEH Ha KJIacChl KPYMHOCTH MPH MOMO-
LY IIPOCEUBAOIINX ITOBEPXHOCTEH.

4. Tlpouecc pa3aeneHHus CMECH MMHEpaJIbHBIX 3€peH MO IUIOTHOCTH B BOAHOM cpene,
MyJBCUPYIOLIEH OTHOCUTENBHO pa3AeisieMOil cMecH B BEPTHUKAIbHOM HalpaBJICHUH.

12. IIpouecc pa3aesieHUst YACTHIL B TSKEJIBIX Cpeax (CyCNeH3UusiX) MPOUCXOAUT:

1. Ilo nyioTHOCTH YacTuL.

2. ITo cKOpOCTSIM MaJIeHNs YacTHIl B Cpee.

3. [To kpymHOCTH YaCTHIL.

4. TTo ¢opme vacTuil.

13. I''1aBHBIM 10CTOMHCTBOM ()JIOTALIHOHHOI'O0 METOAA 000raleHHus SBJIACTC:

1. Huzkwuii pacxoJ1 3JeKTpPOIHEPTHH.

2. IIpocToTa MpOU3BOJICTBEHHOTO KOMILIEKCA.

3. OTHOCHTENbHAS ACUIEBU3HA [TOJy4YeHUS KOHIICHTPATOB.

4. YHUBEpCalbHOCTb, BO3MOKHOCTh pa3/ieJIeHHsI TIOObIX MUHEPATbHBIX KOMILJIEKCOB.

14. B kaKkuXx moJsixX NpPOMCXOAUT MATHUTHAS cenapanus?

1. B anexkTpuueckux mossx.

2. B HEOITHOPOIHBIX MArHUTHBIX MOJISAX.

3. B 01HOpOAHBIX MarHUTHBIX MOJISAX.

4. B 311€KTpOMAarHUTHBIX MOJISIX.

15. O6sacTh NpUMeHEHHs JIeKTPHYECKOH cenapanmu:
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1. OGoramenue pya YepHbIX METAIJIOB.

2. O0oraieHrne TeXHOJIOTHYECKOTO ChIPhsl ¢ HU3KOM MAacCOBOM JIOJICH IEHHBIX KOMITO-
HECHTOB.

3. JloBoJiIka HEKOHJMIIMOHHBIX KOHIICHTPATOB PYJ PEIKHX METaUIOB, KEPAMUUECKOTO
CBIPbsI, CITIOJI, AJIMa30B.

4. O0oraieHne BceX TUIIOB MUHEPATBLHOTO ChIPbS.

Bapuanm Ne 3.

1. Kakoe u3 nepe4Hc/IeHHbIX MOJ€3HBIX HCKONMAEMbIX He MOJBEpPraercsi odoraiuie-
HHIO?

1. Heds.

2. )Kene3ucrble KBapLUTHI.

3. BokcuTsl.

4. Anmassl.

2. XBocTaMH Ha3bIBAETCS:

1. TIponykT, B KOTOpOM MaccoBasi J10JIsl LIEHHOTO KOMIIOHEHTa BBILIE, YeM B MCXOJIHOU
pyZe, HO HIKe 4eM Tpedyemasi B KOHIICHTpaTe.

2. IIpoaykT, B KOTOPOM MAaccoBas J10JIsl LIEHHOI'0 KOMIIOHEHTA 3HAUUTENbHO BBILIE, YEM
B UCXOJIHOM pyJ€.

3. IIpoyKT, B KOTOPBIH BbIAEsI€TCS 0OJIbIIAs YaCTh BMEIIAOLIEH MOPOAbl U HE3HAYU-
TEJIbHAS YaCTh LIEHHOT'O KOMITOHEHTA.

4. ITpoayKT, mOCTyNarouuii B 1to0yI0 ONepamuio 00oraeHus U B JII00YI0 MalluHY.

3. Kakoii U3 nmepeunciieHHBIX NMPOLECCOB He OTHOCUTCH K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarnuTHas cenaparusi.

2. DnexTpuyecKas cernapanms.

3. PaguomMerpuueckas cenapanus.

4. Arnomeparusi.

4. CUTOBBIM aHAJIM30M HAa3bIBaeTCH:

1. 3mepeHue KpyInHBIX KYCKOB 110 TPEM B3aUMHO MEPIEHAUKYISIPHBIM HalpaBIECHUSIM.

2. Pa3nenenne mMaTepuaia mo CKOPOCTH MaJE€HUS YaCTHIl Pa3IMYHON KPYIMTHOCTH B BOJI-
HOU cpee.

3. M3mepenue 4acTuil mMojJg MHUKPOCKOIIOM M KiacCH(UKAIUS MX Ha TPYIIIBI B y3KUX
IPaHUIIAX ONPEIETICHHBIX Pa3MEPOB.

4. PacceB npoObl MaTepraia Ha HECKOJIBKHX CUTaX C pa3jIMYHBIMU CTaHIAPTHBIMHU pa3-
MepaMH OTBEpCTHI 33 JaHHOTO MOYJISI.

5. Kakoro Ha3HaueHHe Onepalii KOHTPOJLHOI0 IPOXOYEHHs B CXeMaxX pPyd0mo-
TOTOBKH?

1. ]It KOHTPOIISt KPYITHOCTH APOOICHOTO MPOIYKTA.

2. J171s1 mosryueHust TOBapHOTO IPOAYKTa 3aJaHHON KPYITHOCTH.

3. s pa3meneHus MaTepralia Ha HECKOJIBKO KJIACCOB KPYITHOCTH Tepe]] KOHIIEHTpaIU-
€l Ha CTOoJIax.

4. ]It oTaeNIeHUs TOTOBOTO 110 KPYITHOCTH MPOIYKTa OT HCXOIHOTO MaTepuaia, mocTy-
MAIoNIero Ha JpoOIeHue.

6. Kak BJaMsieT yroJ HaKJIOHA NMPOCeNBalolIeil MOBEPXHOCTH TPOXOTAa HA €ro mpo-
HU3BOAUTEIBHOCTH U 3PPEKTHBHOCTH IPOXOYeHHUs1?

1. He Bnuser.

2. Uem OoJble yrosl HaKJIOHA, TEM BBILIE MPOU3BOAUTEIBHOCTh TPOXOTa U APPEKTHB-
HOCTB TPOXOYEHHUSI.

3. UeMm OoJbllie yroja HaKjIOHA, TEM BBIIIE MPOU3BOIUTEIFHOCTh TPOXOTA U HMXKE 3(-
(EKTUBHOCTb IPOXOUEHHUS.

4. Yem Oonplile yroa HaKJIOHA, TEM MEHbIIE MPOU3BOIUTEILHOCTh TPOXOTa U OOJbIIE
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3¢ (HEeKTUBHOCTH TPOXOUYECHHUSI.

7. Kakoe n1po0JieHHe HA3bIBAETCH MEJIKUM?

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

2. 01 350-100 mo 100-40 mmM.

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

4. 01 30-10 1o 3 MMm.

8. Cnioco0 pa3rpy3ku u3MeJIbYeHHOI0 MPOAYKTA U3 CTEPKHEBOH MeJbHHIIbI:

1. CBOOOAHBIM CITMBOM Yepe3 pa3rpy304yHyro nandy.

2. JInprépamu IPUHYAUTEIBHO YIAISAETCS U3 MEIbHHIIBI.

3. Uepes HapyKHOE LUJIUHIPUYECKOE CUTO.

4. Yepes pemieTky ¢ MeNsIMU KITMHOOOpa3HOH (hOPMBI.

9. Kakoii u3 nepe4ucjJeHHbIX alllIapaTOB OTHOCUTCH K HEHTPOOEKHBbIM Kaaccudu-
KaTropam?

1. CniupanbHblil Kaccudukarop.

2. Peeunslii kmaccudukaTop.

3. [IupamMuanbHbIN KIacCupUKATOP.

4. T'uapOIMKIIOH.

10. doTanMoHHOE O0OrameHue OCHOBaHO:

1. Ha pa3znuuuu B cMauuBa€MOCTH MUHEPAJIOB.

2. Ha paznuuuu B MJIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuunu B iBeTE MUHEPAJIOB.

4. Ha pa3nuuuy MHHEpAJIOB B CHOCOOHOCTH OTPaXKaTh, MPOMYCKATh, MPEIOMIISTH CBET.

11. Ha3zHaueHue peareHToB - co0upareJieil Bo guioranum:

1. Jlnsg ruapodoOuzanmu MoBepXHOCTH YACTHII.

2. Jlnst runpouian3anyy mMOBEPXHOCTH YacTHII.

3. s usmenenus pH grnotanimoHHON MyNbIIbL.

4. J151 n3BMEHEHNs HOHHOT'O COCTaBa MYJIbIIbL.

12. Kakoii U3 nepe4yncIeHHBIX allllapaToB He SIBJSACTCH IPAaBUTAHOHHbBIM ?

1. BunTOBOI# cenapaTop.

2. TspxenocpeiHblii KOHYCHBIN cernaparop.

3. DIeKTpocTaTHUECKUI cenapaTop.

4. [THeBMaTHYECKHIl cemaparop.

13. OTan4yuTeIbHONH 0CO0EHHOCTHIO CeNapaToOPoOB 1A 000rameHus: cJ1a00MArHuT-
HBIX PY/J SIBJISICTCH:

1. Hanuane BaHHBI.

2. Hannuue GapabaHa U3 HEMarHUTHOTO MaTepHaa.

3. Hanmmune MarHUTHOM CHCTEMBI U3 MTOCTOSIHHBIX MarHUTOB.

4. Hanuume paboyeil 30HbI MAJIOH AJTMHHBI M BBICOTHI C BBICOKOW HANPSXKEHHOCTBIO 110-
Js1.

14. Heo0xoauMbIM YCJIOBHEM pa3jejieHHs MHHEPAJOB NPH YIEKTPHYECKOH cema-
pauuM ABJSETC:

1. IlpumeHeHue peareHTOB.

2. Co3maHue cpenpl pasfelieHHs] MPOMEXYTOYHON IUIOTHOCTH MEXAY IUIOTHOCTSIMU
pa3fessseMbIX MUHEPAJIOB.

3. Co3gaHne HEOTHOPOTHOTO MAarHUTHOTO TTOJIS.

4. 3apsiika 4acTHI] TEM WM UHBIM CIIOCOOOM.

15. Iesb10 000raTUTENLHBIX POLECCOB SIBJISACTCH:

1. Boigenenue MeTaioB U3 XMMUYECKHX COCIMHEHUN M OTJIEIEHUE HEMETaJUTMYECKUX
KOMITOHEHTOB.

2. OuucTKa METAJUIOB OT HEXKENATEIbHBIX PUMECEH.

3. OtneneHue MoJe3HBIX MUHEPAJIOB OT BMEIIAIOIICH MOPOIBI M BPEIHBIX MTpUMEced U
pasjiesieHre KOMIIOHEHTOB Ha psiJl MPOJYKTOB, IPUTOHBIX VIS AajbHEHIIelH nepepadoTKH.
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4. VI3BneyeHue OTAENbHBIX COCTABISAIONIMX TBEPJOIO IMOJE3HOIO HMCKOMAEMOro C IOo-
MOIIBIO PACTBOPHUTEIIS.

Konmponvnas paboma Nel

HanucaTh Ha3BaHUE MPOJYKTOB 0OOTAIEHUS U JaTh UM OINpPEACIICHUS.

Hanucate OCHOBHBIC TOKa3aTeld MPOAYKTOB oboramieHus. [laTh ompeneneHus u
HanucaTh GOPMYJIBI JJI UX ONPEICICHHS.

Koumponvnas paboma Ne2

[To mpencraBiIeHHBIM JaHHBIM MOCTPOWTH CHUTOBYIO XapakTepucTuky. [lo rpaduky
OTIPENIeTUTh: MAaKCUMAJIBHBIA pa3Mep Marepuajia B MpoOe, CpeaHuil pasmep, npeodiaianue
YaCTHII, YACTHBIH BBIXOJI KJIACCOB.

Koumpoavuas paboma Ne3
[TpuBecTn 3CcKW3 O00OpyHOBaHHMSI Ha BBIOOp JJISI TPOXOUECHHS, JAPOOJICHUS WIH
n3MenpuYeHus. Hamucath npuHIUI paboThl 000pyA0BaHNUS, JOCTOMHCTBA U HEJIOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTn 3cku3 00OPYAOBaHHS U IPABUTAIIMOHHOTO M MAarHMUTHOTO OOOTaIleHUs
MOJIC3HBIX HMCKOMaeMmbIX. Hamucath mnpuHIUN padoTel 000pYJOBaHHS, JIOCTOMHCTBA U
HEJIOCTATKHU.

Hamucath ® mpencTaBUTh CXEMAaTHYHO MEXAaHU3M JIEHCTBUS  (IIOTAIIMOHHBIX
peareHToB.

Konmponvnas paboma Ne5
Knaccudukanmss omnepanuii  00e3BokuBanus. VX Ha3zHayeHUs, JOCTOMHCTBA W
HEJOCTATKU ONEPALU.

Koumpoavuas paboma Neb
[IpuBecTH NPUHIUITHATIBHYIO CXEMY 00O0TallleHNsI MArHETUTOBOM PY/IbIL.

Ilpumepnuoiii nepeuens mem u 3a0aHUIl 013 ROO20MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB UCHOIb3YIOTCS MPU PA3IUYHBIX METOAAX 00OTaIleHUs?
2. Korna Heo0X0MO PUMEHATh MEXaHUYeCcKoe oborarieHue?

3. U3 kakux omepanuii COCTOSIT MPOIIECChl 000TaIIeHus?

4. Kakue mpoleccsl nepepadoTKi MHUHEPATHHOTO ChIPbs Ha3bIBAIOTCS MOATOTOBUTEIb-

5. Kakue nporieccsl nepepaboTKu MUHEPAJIbHOTO ChIpbsi HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue mporeccol nepepabOTKH MHUHEPATbHOTO CHIPhSI HAa3BIBAIOTCSI BCIIOMOTATENb-
HBIMU?

7. Kakuie nmpoIyKThl IOJy4aroT B pe3ybTaTe odorameHus?

8. Uem ompenensercss mpeaesibHO BO3MOXKHAsE MaccoBasi JIOJsl IIEHHOTO KOMIIOHEHTa B
KOHIIEHTpaTe?

9. IlpuBenTe KaueCTBEHHYIO CXeMY O00OTallleHHs U CXeMY 1IeTIH anaparos.

10. Yem ompenensieTcss KPYIMHOCTh, 10 KOTOPOH IOJIE3HOE MCKOMAeMoe JAPOOUTCS, W3-
MeJb4aeTcs nepej odorameHuem?

11. Tlouemy mnpumensiercst craauainbHoe apobOiieHne? UTo Ha3bIBaeTcs OTKPBITHIM U
3aMKHYTBIM LIUKJIOM ApoOiIeHus?

12. Kakwue anmapatbl HCIIOJIB3YIOTCS JJI IPOOJICHUS U U3MEIIbUCHUS Py IbI?

13. B ueM cOCTOUT Ha3HAYECHUE OTIEPALUil TPOXOUEHUs, Kiaccuuranuu?
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14. Kakue anmapatbl HCHOIB3YIOTCS 7Sl ONIEpaIMii IPOXOUeHHs U KiIacCupuKarumn?

15. Kakue 3aKkOHOMEpPHOCTH JIEKAT B OCHOBE TPaBUTAIIMOHHOTO TIporiecca o0oramieHus?
Knaccugukarus rpaBUTaIlHOHHBIX ITPOIECCOB.

16. Yro Ha3zpIiBaeTcs npoueccoM orcanku? OTcaJouHble MAIUHBI.

17. Kakue cuiibl AEHCTBYIOT HA MUHEPAJIbHBIC YaCTHIIBI Ha MIOBEPXHOCTH KOHIICHTPAIIH-
OHHOIO cTOjNa?

18. Kakue mosie3Hple HCKOTIaeMble 000TaIAIOTCsl Ha KOHIIEHTPAUMOHHBIX cTonax? O6o-
raleHue Ha BUHTOBBIX CeMapaTopax U KOHLIEHTPALMOHHBIX CTOJIaX.

19. Yto Takoe TspKenas cpela U KaKue THIIbI TSHKEIBIX Cpell BCTPEYalOTCsl B MPAKTHKE
oborammenusa?

20. B yem 3aki04aeTcsi CyIHOCTh IpoIiecca pa3aefeHus B TSHKETBIX cpeaax”?

21. Kakue cylecTBYIOT OCHOBHBIE THIIbI alllapaToB JUIsl pa3JelieHHs] B TSDKEJBIX CyC-
neH3usax? OnUIuTe NPUHIUI UX pabOoThI.

22. Knaccudukanus ¢roTaunoHHBIX IpoleccoB. B yeM 3akimtovaercs npouecc diora-
uuu?

23. Yto Ha3bIBaeTCs KPaeBbIM YIJIOM CMAauMBaHUsA?

24. KakoBo Ha3Ha4YeHHE (PIIOTAIIMOHHBIX PEAreHTOB, UX KJIaCCH(pHUKAIHs?

25. B yem npeumyniecTBo GpOTAlMOHHOTO METOAA 00OTraIleH s Mepe]l OCTalIbHBIMU?

26. Yto Ha3pIBaeTcs npsiMod u oOpatHo# (rortarment? Kakue onepanuu ¢ioranuu Ha-
3bIBAIOTCS. OCHOBHBIMU, [1€PEUMCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BBIIENSIOTCS IICHHBIE KOMIIOHEHTHI TPH CEJEKTHBHOH M KOJUICKTUBHO-
CEJICKTUBHOM cxeMax ¢uiotanuu?

28. Knaccudukanus ¢roTanroHHBIX MamuH. BermomorarensHoe (oTannoHHOE 000-
pyZOBaHUE.

29. MarHuTHOE 110JI€ ¥ €ro CBOMCTBA. MarHuTHasi BOCHIPUMMYHUBOCTD.

30. Kak pa3nuuaroT MuHepasbl 10 MarHUTHBIM cBoicTBaM? Kakoil cuibl TpeOyroTes
MarHUTHBIE TTOJIS JJIS1 KX 00OTaleHns?

31. OTKpbITBIE M 3aMKHYTbIE MAarHUTHBIE CUCTEMBl. MarHUTHBIE MOJIS CENapaTOPOB.

32. Kakue cyniecTByrOT THUITBI MAaTHUTHBIX CETIapaTopoB?

33. MarHuTHbI€ cenapaTopsl A1l 00OTraleHHsl CUIIbHOMAarHUTHBIX PY/I.

34. MarHuTHBIE CerapaTopsl sl 00OTaIeHHS CITA00MarHUTHBIX PY/.

35. HazoBute MeTob!I M anmapaThl 00€3BOKMBAHUS TPOJYKTOB O0OTAllICHHS.

Llenpto mabopaTOpHBIX PadOT MO MAHHOW JAWUCIUILIUHE SIBIISETCS MPAKTHUYECKOE O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3MYHBIMU MPOIECCAMH M METOJAaMH OOOTaIlIeHUs MOJIe3HBIX HC-
KOITAa€MbIX, a TAKKC MMOJYYCHNEC HABBIKOB 110 BBIMTOJIHCHUTIO PA3JIMYHBIX OIIBITOB. B YaCTHOCTH,
CTYJEHT JOJDKEH YMETh MPaBUILHO OOOCHOBATH MPUMEHEHHE IMpollecca Uil MeTona obora-
ICHUA OJId 3aJaHHOTO TUIIA PYAbl, paCCYUTATh OCHOBHBIC ITOKAa3aTCIN 060FaHIeHI/I$I " pena-
CTaBUTh WHIUBUIYaTbHBIA OTYET. Bece monmydeHHbIE SKCIIEPUMEHTAIbHbIe JaHHBIE HE00XO0-
JTUMO TPOAHATTN3UPOBATh, TPOBEPUTH BBHIIMTOJHEHA T OCHOBHAS IIe)Ib pabOTHI, CHOPMYIUPO-
BaTh BBIBOJIbI. ECNM MONydeHbl HU3KHE TEXHOJOTMUYECKHE TOKA3aTeNu 00OTalieHus], yKa3aTh
BO3MOJKHBIC ITPUYXHBI U ITYTHU IMOBBIIICHUA IIOKa3aTeJIe.

[Tpu BeIMONHEHUH PabOT CTPOTO COOMIOAATH MpaBWiIa TEXHUKH OE30MacHOCTH U WH-
CTPYKITUH TI0 paboTe ¢ amnmapaTypoil.

[Tepeuens 1abopaTOpPHBIX paboOT:

1. 3yuenue paboThI MIEKOBOM JPOOMIKH U IPOU3BOJCTBO CUTOBOI'O aHAIN3a

2. V3yuenue pabOThl TUPALIMOHHOTO TPOXOTa M omnpeaenaeHue 3p(GEeKTUBHOCTH I'POXO-
YEHUSI

3. U3y4enue npouecca U3MeJIbUYeHUS Pyl B IAPOBOl METBHUIIE

4. OboramieHue XelIe3HbIX Py Ha MarHUTHOM cenapaTope
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5. OboraiieHue MoJIMMETAIUINYECKUX P/ 10 CXEMe MPSIMOI CEeIeKTUBHOM (roTaruu
6. O0oraiieHue MoJIe3HbIX UCKOMAEMbIX Ha KOHIIEHTPALIMOHHOM CTOJIE.
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7. OIIeHO‘lHBIe Cpeacrea AJisl IpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallumn

a) H.TIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJISl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecrammm.

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

OIIK-9 BJAJCHUEM METOJAMH aHAJ/IN3a, SHAHUEM 3aROHOMepHOCTeﬁ MOBCACHUS U YIIPABJICHUSA CBOMiCcTBAMH TOPHBIX ITIOPOX U COCTOSTHUEM
MacCCHBa B Ipoueccax IlOﬁI)I‘II/I H HGprﬂﬁOTKI/I TBEPALIX MOJE3HbIX HCKOMMAEMbIX, 4 TAKIKE IIPU CTPOUTECJIBCTBE M IKCILVIYyaTallMM MMOA3€MHBIX

COOPYKEeHU
3HaTh METOJIbl aHallu3a, 3aKOHO- | Ilepeuens meopemuueckux 60npPoOCcos K IK3AMeHy:
MepHocu  noBenenus M | 1. Kakue cBOWCTBa MUHEPAIOB MCIIOJIB3YIOTCS MIPH PA3IMYHBIX METOAAX 00OTaICHNUs?
yIpaBJIeHUs coiicTBami | 2. Korja Heo0X0AMMO MPUMEHATh MEXaHUYecKoe oboraiieHue?
TOPHBIX MOPOJ U COCTOSIHM- | 3. M3 kakux oneparuii coCToAT mpoLecchl 00orameHus?
eM MaccuBa B mporeccax | 4. Kakue npoueccsl nepepaboTKu MUHEPAIBHOIO ChIPbs Ha3bIBAIOTCS MOATOTOBUTEIbHBIMU?
nobpiun U mepepabotku | 5. Kakue mporueccel nepepadoTKH MUHEPAIBHOTO ChIPbsl Ha3bIBAIOTCS OCHOBHBIMU?
TBEPJBIX MOJE3HBIX HCKO- | 6. Kakue mporecchl nepepaboTKu MUHEPAIHOTO ChIPbsl HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
MaeMbIX. 7. Kakue npoayKThl IOJIY4arOT B Pe3yJIbTaTe 0O0oTaIieHus?
8. Uem ompenenseTcs NpeaebHO BO3MOXKHAs MaccoBas J0JIs [IEHHOIO KOMIIOHEHTA B KOHIEHTpaTe?
9. IlpuBennTe KaYECTBEHHYIO CXeMY OOOTallleHUs U CXEMY L€ almnapaToB.
10. Yem omnpenensieTcss KpyIMHOCTb, 10 KOTOPOH IOJIE3HOE UCKOMAaeMoe JIpOOUTCs, U3MeIbUaeTcs nepes
oOorarieHrem?
Ymeth BbIOMpPATh METOJbl aHalu3a,
3aKOHOMEPHOCH TIOBEJICHUS
U YOpaBJeHUS CBOWCTBAMH
TOPHBIX TIOPOX B COCTOSHH- Ilpumepnvie npakmuueckue 3a0anus 013 IK3AMeHA:
CoctaBuTh cxemy /sl 000TaleHnus pyabl
€M MaccuBa B IIpoleccax
no0pluu U mepepaboTKu
TBEPABIX IIOJIE3HBIX HCKO-
MIAEMBIX.
Bnagers CIOCOOHOCTBIO  BBIOMpATH | Pemums 3adauy:

METOABl AaHaJN3a, 3aKOHO-

OHpe)IeJ'II/ITI) MAaCCOBYIO JOJIO MEIM B KOHIOCHTPATE, COCTOAIICM U3 MMUPHUTA U MUHEPAJTIOB, YKa3aHHBIX B




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

MEpPHOCH  TOBEACHUA U
YIIPaBJIEHUS CBOMCTBaMH
TOPHBIX MOPOJA U COCTOSIHH-
€M MaccuBa B Tpolieccax
no0bIYM W mepepaboTKH
TBEPABIX TIOJIE3HBIX HCKO-
MIAEMBIX.

Tabnuie (1Mo 3aJIaHuIo)

I1K-4 roToBHOCTBIO OCYIIECCTBJIATD TEXHUIECCKOEC PYKOBOJACTBO 'OPHBIMH U B3PBIBHBIMHU paﬁoTaMn nmpu 3KCHJ1yaTaIII/IOHHOﬁ pPa3BeaKeE, )]Oﬁbl‘-le
TBEPALIX MOJE3HBIX HCKONTAEMbIX, CTPOUTECIbCTBE U IKCIJIyaTallMi MMOA3€MHBIX 06'beKTOB, HEMOCPEACTBCHHO YIIPABJIATDH IpouecCaMu Ha IIP 0-
HU3BOACTBCHHDBIX 00LEKTOB

3HaTh OCHOBHBbIE TIOHATUS METO- | Illepeuens meopemuueckux 60npocos K IK3ameHy:
JIOB, CIIOCOOOB M CpEJICTB 1. CymHOCTb, rI1aBHBIE OCOOCHHOCTH H KJIACCU(PHUKALINS 000TaTUTEIHHBIX IPOIIECCOB.
MOJy4CHUSA ChIpbd M KOH- 2. OcHoBHBbIE (DaKTOPBI, BIAUSIIOIINE Ha BEIOOP MeTo/1a 00OTaIeHHS.
LIEHTPATOB MPH NepepaboTKu
MOJIE3HBIX HCKOIMAeMBIX
YMeThb BBEIOMPATh TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LIEHUIO TOJIE3HBIX HCKomae- | [Ipumepnble npakmuueckue 3a0anus 0asa IK3amena:
MBIX, IPUMEHATH CIOco0bI U [ COCTaBUTH cXxemy st 000TalIeHUs Pyabl
CpeIcTBa ISl TIOMy4YEHUS
KOHJUIIMOHHBIX KOHIICHTpa-
TOB
Bnaners CMOCOOHOCTBIO BBIOWpATh U | Pemums 3adauy:

pacCuUUuThIBATh OCHOBHBIC
TEXHOJIOTHUECKUE T1apaMeT-
pBl 3G(HEKTUBHOTO U KOJIO-
THYeCKH 0e30MacHOro IMpo-
W3BOJICTBA paboT 1O Tmepepa-

OHpC,I[CJ'II/ITB TCEXHOJIOTHYCCKHUE ITOKa3aTCIIn O6OFE[H.ICHI/I$I MCI[HOﬁ PYAbL:
- BbIXO MEAHOTO KOHIICHTpATA,

- BBIXO/J XBOCTOB,

- MacCy XBOCTOB,

- U3BJICYCHHUEC MCIU B MG)IHBIﬁ KOHICHTPAT,

23




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

00TKE W 00OraneHuo MUHE-
PAIBHOTO CHIPHhSI Ha OCHOBE
3HAHWW TMPUHIMIOB (IioTa-
[IMOHHOTO TIPOCKTUPOBAHUS
TEXHOJIOTHYECKHX CXEM 000-
TaTUTEIHLHOTO MPOU3BOJICTBA
U BBIOOpPa OCHOBHOIO U
BCIIOMOTaTEILHOr0 000raTH-
TEJILHOTO 000pYIOBAHHUS

- U3BJICYEHUE MEIH B XBOCTHI JUIS YCIOBHUM, YKa3aHHBIX B Ta0JI.
Pe3ynbTaThl pacuera TEXHOJIOTUYECKHUX MTOKa3aTeseil 0(OpMUTH B BUJIE CTAHIAPTHON TaOIMIIBI.
Omnpenenuts MapKy MEJHOIO KOHLIEHTpaTa U3 Tad.

ITK-5 roToBHOCTHI0 IEMOHCTPHPOBATH HABBIKH Pa3padoTKH IUIAHOB MEPONPHUSATHIA 110 CHHKEHHIO TEXHOT€HHOW HATPY3KHU NMPOU3BOACTBA HA
OKPY:KAIOLIYI0 CPey NMPH IKCIUTyaTAIIMOHHOI pa3Be/iKe, 100bIUe U NMepepadoTKe TBEPAbIX MOJIe3HbIX HCKOMAEMBIX, 2 TAK:Ke PH CTPOUTEJI b-
CTBE M IKCILTyaTAIHH

3HaTh

Hay4yHbIE€ METO]Ibl U MEPO-
MPUATHS 110 CHUKEHUIO TEX-
HOTCHHOW Harpy3KHu Ha OK-
PYKaroUIyo cpeay IpHu dKc-
IIJIyaTallMOHHOM pa3BeJIKe,
n00bIYe U epepaboTKe
TBEPAbIX MOJIE3HBIX UCKO-
MTAEMBIX

Hepeuenb meopemu4ecKux 60npocoe6 K IK3ameny:
1. CYH_[HOCTB, IJIaBHBIE OCOOCHHOCTH U KHaCCH(bHKaHHH 000raTUTEIIbHBIX mponeccoB.

YmMmern

MIPUMEHSATHh HAYYHBIE METO-
JIbl U MEPOTIIPUSITHUS TIO CHU-
JKEHUIO TEXHOTCHHOM Ha-
IPY3KH Ha OKPYXKAIOILYIO
Cpeny IpH dKCIUTyaTalluoH-
HOM pasBeJike, JOOBIUE U TIe-
pepaboTKe TBEPIbIX MOJIE3-
HBIX UCKOMAeMbIX

Ilpumepnvie npakmuueckue 3a0anusa 013 IK3IAMEHA:
CoctaBuTh cxemy /sl 000TaleHns pyabl
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

Bnanets

HAaBbIKaMU IIPUMEHEHUS Ha-
YUHBIX METOJIOB U MEPO-
IPUATHN 110 CHHYKEHUIO TEX-
HOT'CHHOW Harpy3KH Ha OK-
PYKaroUlyro cpeay IpHu Kc-
IJIyaTallMOHHOM pa3BeJIKe,
no0bI4e 1 rnepepadboTke
TBEPAbIX MOJIE3HBIX UCKO-
IIAEMBIX

Pewump 3a0auy:
OnpenenuTs MacCOBYIO OO MU B KOHLIEHTPATE, COCTOSILEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B
tabsuie (1o 3aJaHuI0)

IIK-12 roToBHOCTBIO OIMMEPATUBHO YCTPAHATH HAPDYUICHHUSA ITPOU3BOACTBCHHBIX ITPOLECCOB, BECTHU HepBI/I‘{HbIﬁ YU€T BBINTOJHACMbBIX pa60T,
AHAJIM3UPOBATD ONMCPATHBHLIC U TEKYHIHE MOKAa3aTEJIM IPOU3BO/ICTBA, 000CHOBBIBAThH NMPEeAJI0KCHUA 10 COBCPUHICHCTBOBAHUIO OPraHu3saluu

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeuenb meopemuideCKux 60npocoé K IK3ameny.

BUTHS  NPOU3BOJCTBEHHBIX 1. Kakue mporeccsl nepepadboTKu MUHEPATBLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIHHBIMU?
MPOLECCOB, MOKa3aTeln 2. Kakue mporiecchl mepepadoTKH MHHEPAITBHOTO CHIPhS HA3bIBAIOTCS OCHOBHBIMU?
IIPOU3BOJICTBA 3. Kakue nporiecchl nepepaboTKi MUHEPAIBHOTO ChIPhs HA3bIBAKOTCSI BCIIOMOTATEIHLHBIMU ?
YMmerb MPUMEHATh U3Y4YCHHbIE TEH-
JIEHLIUY Pa3BUTUS IPOU3BOJI-
Ilpumepnvle npakmuueckue 3a0anua 01 IK3amena:
CTBEHHBIX IPOIIECCOB, MOKa-
CocTaBuTh cxemy Ui 00oramieHus pyisl
3aTeay  TMpPOM3BOJACTBA B
npogeccuoHaIbHON nesi-
TEJIbHOCTHU
Bnaners TEHJEHIUSIMU pa3BUTHS

IMPOU3BOJACTBCHHBIX IIPOLECC-
COB, TOKa3aTelu MPOU3BOJI-
CTBa B TMPO(PECCHOHATBHON
JeSITeNbHOCTH

Pewiump 3a0auy:
OnpenenuTh MacCOBYIO JOJTIO IIMHKA B KOHIIGHTPATE, COCTOSIIEM M3 IMUPHUTA U MUHEPAJIOB, yKa-
3aHHBIX B TabnuIle (10 331aHUIO)
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

IIK-19 roroBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PellleHUil 10 IKCIJIYaTAIlMOHHOM pa3Beake, 100bIUe, mepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBIX, CTPOUTEIbCTBY H IKCILIYATAIIMH NOA3€MHbIX 00bEKTOB

3HaTh OCHOBHBIC TEH/ICHIINY pa3- | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
BUTHUSI HHHOBAIIMOHHBIX pe- 1. Kakue mpoayKThl OIYYal0T B pe3ysibTaTe 00OTaIeHus?
IIEHHI 110 TIepepaboTKe 2. Yem ompezessieTcst MpeesibHO BO3MOXKHAA MAcCoBasi 0JsI IIEHHOTO KOMITOHEHTa B KOHIIEHTpa-
TBEP/IBIX MOJIE3HBIX UCKO- Te?
AeMBIX
Ymerh NPUMEHSTh U3Y4CHHBIC TCH-
ICHINN Pa3BUTHS UHHOBA- | Ilpumepnobie npakmuueckue 3a0anus 0Jis IK3aMeHA:
[IUOHHBIX perieHui 1o nepe- | COCTaBUTh CXeMy JJIsl 00OTallleHHs Py IbI
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMBIX
Brnanets TEHJICHIMSIMH Pa3BUTHS UH- | Peuuumso 3a0auy:

HOBAIIMOHHBIX PELIEeHUH 10
nepepadoTKe TBEpAbIX MO-
JIE3HBIX HCKOMAeMBbIX

PaccunTare TexHonornueckue mokaszarenau odorameHus QoTalmoHHOro nexa. Pesynprarsl npeacra-
BUTH B Tabnuie. Mcxonusie nanusie: maccoBas noiist Cu B pyae — 0,9 %, B konuentpare — 20 %, B XBo-
crax — 0,1 %.
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0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTouHas arTecTanus 1o AUCHUIINHE «O0oraeHne nojae3HbIX HCKOMaeMbIX)»
BKJIIOYAET TEOPETHUUYECKUE BOMPOCHI, O3BOJISIOIIME OLIEHUTh YPOBEHb YCBOEHUS 00y4arOLIH-
MUCS 3HAHHUH, U TIPAKTUYECKUE 3a7aHUs, BEIIBIAIONINE CTETIEHb COPMUPOBAHHOCTA YMEHUN
U BJIQJICHUH, IPOBOAUTCS B (popMe 3K3aMeHa.

DK3aMeH 10 JaHHOH JMCUUIUINHE MPOBOIUTCS B YCTHOM (popMe O IK3aMEHAIMOHHBIM
OuneraM, Kax/bplii U3 KOTOPBIX BKJIHOYAET 3 TEOPETHMUYECKUX BOIPOCA U OJHO NMPAKTHUECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHBIH MaTepuai. [1o
OKOHYAaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOYHSIOIINE
BOIpockl. [1010)KUTENBHBIM TaKkKe OYJET CTPEMIIEHHE CTYAEHTAa U3JI0KUTh PA3JInYHbIE TOUKU
3peHHs Ha pacCMaTPUBAEMYIO MPOOIIEMY, BBIPa3UTh CBOE OTHOIICHHUE K HEW, IPUMEHUTH TE€O-
peTHYecKHe 3HaHUs 110 COBPEMEHHBIM ITpo0iieMaM 000TallleHus O0JIE€3HbIX HCKOIIAeMbIX.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» » (5 06a/ioB) — o0yyaromuiicst MoKa3blBaeT BHICOKUM YPOBEHb
c(OpPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYI€HT, IPEJICTAaBIIsIET BCECTOPOHHEE, CUCTEMaTHYe-
CKO€ U INIyOOKO€ 3HaHuE y4yeOHO-IIPOrpaMMHOI0 MaTepuana, yMEHUE CBOOOJHO BBIIOJIHATh
3aJlaHus, IPEIYCMOTPEHHBIE TPOrpaMMOM, YCBOMBILUN OCHOBHYIO U 3HAKOMBINA C JIONOJIHU-
TENbHOU JUTEpaTypol, peKOMEHI0BaHHOW mporpamMmoil. Kak mpaBuio, oneHka "oTinyHO"
BBICTABJISIETCSl CTY/IEHTaM, YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX MOHSATUH JUCLUILIMHBI B UX
3HAYeHUU JUJIs TprodpeTaeMoii mpodeccuu, MpOsIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MOHHU-
MaHHHU, U3JI0)KEHUH U UCIIOJIb30BaHUM YU€OHO-TIPOrPaMMHOI0 MaTepHaa.;

— Ha OIEHKY «XOopomio» » (4 6amia) — o0yJarommiics MOKa3bIBaeT CPEAHUI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLMH, T.€. CTYIEHT IpEJCTaBIseT MOJHOE 3HaHHWE Y4eOHO-
IPOrpaMMHOT0 MaTepHasa, YCHEIIHO BHIIOJHSIOMUN NPeayCMOTPEHHBIE B POrpaMMe 3ajia-
HUS, YCBOMBUIMI OCHOBHYIO JIMTEpPATypy, PEKOMEHIO0BaHHYIO B mnporpamme. Kak mpasuiio,
OLIEHKa "XOpoIo" BBICTABISAETCS CTYJAEHTaM, [MOKa3aBIIUM CUCTEMaTHYECKUN XapakTep 3Ha-
HUH M0 JUCHUIUIMHE U CIOCOOHBIM K MX CAMOCTOSITEIbHOMY MOIMOJHEHHIO U OOHOBJICHHIO B
X0Jle JanpHeel yueOHol paboThl U MPOoPeCcCUOHAIBHOM 1€ TeNbHOCTH;

— Ha OLIEHKY «YIOBJETBOPUTENBbHO» » (3 Oamia) — oOydarouuiics moka3blBaeT Mopo-
rOBbIH ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMM, T.€. CTYIEHT, MPEACTABIAET 3HAHUS OC-
HOBHOTO y4eOHO-ITPOrpaMMHOI0 MaTepuaia B 00bemMe, HEOOXOJUMOM ISl JajbHEHIIen yue-
OBl U mpezcTosAne paboThl MO CIIENUATbHOCTH, CIIPABIISIIOIIMICS C BBIMOJIHEHUEM 3aJlaHUM,
IIPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBI C OCHOBHOW JINTEPATYpPOM, PEKOMEHIOBAHHON
nporpammoii. Kak mpasuiio, orieHka "yJ0BJI€TBOPUTENBHO" BBICTABIISETCS CTYIEHTaM, OMyC-
TUBIIUM IOTPEIIHOCTA B OTBETE HA HK3aMEHE W NPU BBIIOJHEHUM 3K3aMEHAIMOHHBIX 3a/a-
HUM, HO 00Ja/lalluM HEOOXOAMMBIMU 3HAHUSMH JJISl UX YCTpaHEHHs IO PyKOBOJCTBOM
IpenoaaBaTes;

— Ha OIICHKY «HEY/IOBJIETBOPUTEIBHO» » (2 Oaymia) — pe3ynbrat oOy4eHHs] He JOCTUT-
HYT, 0Oy4aromuiicss He MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSCHEHUS
uH(pOpMalii, HE MOKET MMOKa3aTh UHTEIEKTyaJIbHbIE HABBIKM PELIEHUS] MPOCTHIX 3aj1ad, T.€.
y CTY/I€HTa, OOHApy>KUBAIOTCS MPoOeIbl B 3HAHUAX OCHOBHOTO Y4e€OHO-TIPOrpaMMHOTO MaTe-
puaiia, TOCTUTHYThI IPUHIIMIHAIBLHBIE OIUMOKU B BBIIIOJHEHUH MPETYCMOTPEHHBIX MPOrpam-
MO 3aJJaHUM.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 Oamr) — oOywaromuiics HE MOXET IMOKa3aTh
3HAaHUS Ha YpOBHE BOCIIPOU3BENCHHS M O0bACHEHHS MH(OpMAIMH, HE MOXET MOKa3aTh WH-
TEJIJIEKTYaJIbHbIE HABBIKK PELICHUS IPOCTHIX 3a/1a4.

8 YueOHo-MeTOqMYecKOe U HHPOPMALTHOHHOE o0ecTieyeHHe TUCIHILTHHbBI

a) OcHoBHas JIMTEpaTypa:



1. ABnoxuH, B.M. OcHOBBI 00OTalIeHus MOJIE3HBIX UCKOMAEMbIX [DJIEKTPOHHBIN pe-
cypce] : yuebnuk : B 2 Tomax / B.M. ABgoxun. — 4-e u3z., crep. — Mocksa : ['opHas kHura,
[6. r.]. — Tom 2 : Texnomoruu oboramieHus moie3HbIx uckomaembix — 2017. — 312 ¢. —
ISBN 978-5-98672-465-2. —Pexum pocrymna: https://e.lanbook.com/book/111337

2. Herons, E.1O., IllaBakynesa, O.I1. OGoramieHue mone3HbIx HCKOMAeMbIX [ DIEKTPOH-
HBIH pecypc] : yueOHoe nocobue / MI'TY. - Marautoropck : MI'TY, 2016. - 1 31eKTpoH. OIT.
nuck (CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraieHne IMOJIE3HBIX HMCKOMAEMBIX [DJIEKTPOHHBIM pecypc|: ydueOHOoe mocoOue
/NyxknnaK.U., AxymkunB.I1., MyknakosaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c. .- Pe-
KUM goctyma: http://znanium.com/catalog.php?bookinfo=501567 - 3ara. ¢ skpana. —ISBN
978-5-16-010748-6.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Copoxun, M.M. ®@notaiiuoHHbIe METOABI O0OorameHust. XUMHYECKHEe OCHOBBI (10~
Tanuu [DIeKTpOHHBIN pecypce] : yueOHoe mocobue / M.M. Copokun. — Mocksa : MUCHUC,
2011. — 411 C. — ISBN 978-5-87623-237-3. — Pexum JIOCTyTIA:
https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MaruutHsle, 351ieKTpUyYecKre U CHelHaibHble METO bl 000TaIlleHUs
TMOJIC3HBIX MCKOMAEMBIX : yueOHuK : B 2 Tomax / B.B. Kapmasun, B.1. Kapmaszun. — 3-¢ u3j.,
crep. — Mocksa : ['opHas kuaura, [0. r.]. — Tom 1 : MarHuTHbIe U 3JIEKTPUUECKUE METO/IbI
oOorameHus moyne3Hbix uckomnaembpix — 2017, — 672 c¢. — ISBN 978-5-98672-458-4. —
Pesxxum noctyna: https://e.lanbook.com/book/111394

3. E.E. Annpees, O.H. Tuxonos [pobieHue, U3MeIbYCHHE U TOJATOTOBKA CHIPHS K
ob6oramenuro. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBuTaninoHHbie MeTo/1bl oOorameHus: Y 4eOHuK A1 By30B. —
M.: Uzn-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaOoTka, oOoraiieHue U KOMIUIEKCHOE HMCIIOIb30BaHUE TBEP-
JbIX nosie3HbIx uckonaeMbix. T.1 Iponecest annapatsl: Yuebuuk. M.: MITY, 2004. — 471 c.

6. A6pamoB A.A. IlepepaboTka, oborameHne U KOMIUIEKCHOE MCIOIh30BaHUE TBEP-
JbIX Tosie3HbIX uckonaeMmsbiX. T.l1 TexHomorust oboramieHus Moje3HbIX MCKOMaeMbIx: Yueo-
Huk. M.: MITYVY, 2004. —471 c.

7. AbpamoB A.A. TexHonorus nepepadoTku U oboramieHus pya: Yueo. mocod. B 2 kH.
— M.: UznpareasctBo MITY, 2005.

8. Kapmasun B.B. MaruutHsle, 371€KTpHUECKUE U CHEIHATIbHbIE METOABI 000TaIleHus
MOJIE3HBIX Hckonaemsbix (21) / M.: MITVY, 2005.

9. Illunaes B.I1. OcHOBBI 0OorameH s MOJAe3HBIX UCKOMAEMbIX. YU. ocoOue /is BY-
30B. — M.: Heapa, 1986.- 296 c.

10. CnpaBounuk no oboramenuto pya. B 3 1. /Ilox pen. bornanosa O.C.-2-e u3n., ne-
pepad. u gom. — M.: Henpa, 1983.

11. bapckuit M.JI. OnTumu3anys npoueccoB pasesieHus] 36pHUCTBIX MaTepHajoB. -
M: Henpa, 1978 r.

12. benpanp H.I'., Cxopo6GoraroBa JI.M. IlepepaboTka 1 KauecTBO MOJIE3HBIX HCKO-
naembix. — M.: Henpa, 1986.- 296 c.

13. Asmoxun B.M. OcHoBbl o0orameHus TOJE3HbIX HCKomaeMblx. T1:
OGorarurtenbHble Tporiecchl: YueOHuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoanueckue n3nanus: "ObOoramenue pyn", pedepatuBHblil xypHan "TopHoe
neno", "T"opHsiii xkypHan", "M3BecTus BhICIINX y4eOHBIX 3aBeIeHUIT".

B) MeToanueckue ykazaHus:
1. Heroas E.1O., laBakyneBa O.I1. OcHOBBI oOorameHusi MOJE3HBIX HMCKOMAeMbIX:
WNHCcTpyKIus 110 BBITIOJHEHHIO JTA00PaTOPHBIX paboT /il CTYeHTOB criennanbHocTu 21.05.04
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https://e.lanbook.com/book/111337
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073
https://e.lanbook.com/book/111394

Bcex (hopMm o0ydenus.— U3n-Bo Maruutoropek. roc. Texs. yu-ta um. [.11. Hocosa, 2016. — 40
c. — Pexxum pocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., IllaBakyneBa O.I1. ITepepa®oTka moje3HBIX UCKOMAEMBIX [ DIEKTPOH-
HBI pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TVY, 2017. - 1 31eKTpOH. ONT. AUCK
(CD-ROM) — Pexum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

Haumenosanue 110 No noroBopa Cpok AeicTBUS TUIEH3UU

MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
1u1st OusHeca - CTangapTHBIN N-1347-17 ot 20.12.2017 21.03.2018

J1-1481-16 ot 25.11.2016 25.12.2017
7Zip CBOOOJIHO pacIpOCTpaHsIeMOe | OECCPOUHO

1. HWudopmaumonnas cucrema — EnnHoe okHO A0CTyma K 00pa3oBaTENbHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HanuonanpHas MH(pOpMAIMOHHO-aHAIMTHYECKAs cUCTeMa — Poccuiickuii mHACKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project risc.asp.

3. HOI/ICKOBa}I CHUCTCMA
https://scholar.google.ru/.

Axanemus  Google (Google Scholar). URL:

9 MaTtepHaJIbHO-TeXHHYECKOEe ofecrieyeHrue TUCHHILITHHBI (MOLYJIsI)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obecreyeHme JUCIHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHue AyIUTOPUHA

OcHaleHue ayJuTopun

JlexunoHHas ayautopus

MynbTUMEANITHBIE CPEACTBA XPAHEHHUS, IEpEAadYd U
IpeJCTaBIeHNs HHPOPMALIUU

JlaGopaTopusi MEXaHUYECKHX HC-
NBITAHUN

1. JlJaGopaTopHasi yCTaHOBKa IIEKOBOM TPOOUIIKH;

2. JlabopaTtopHasi ycTaHOBKa MEXaHMYECKOI'O BCTPSXUBA-
TeJIs;

3. JlabopaTopHas yCTaHOBKa IIaPOBOM MEJIbHUIIBI;

4. JlaGopaTropHasi yCTaHOBKA MEIBHUIIBI C BpallalomIencs
0CBI0;

5. JlabopaTropHas ycTaHOBKA HHEPLIMOHHOTO IPOXOTa;

6. CtanmapTHBIN HAbOp CUT;

7. JlaGopaTopHas ¢oTallMOHHAs MalIMHA;

8. JIabopaTopHble I'paBUTAIIMOHHBIE ammaparbl (0Tcagoy-
Has MalIuHa, KOHIICHTPAIIMOHHBIN CTOJI, BUHTOBBIC Cera-
patopsl);

Q. JlaGopaTopHBI MATHUTHBINA CemaparTop.

Aynutopuu JJis CaMOCTOSITEINb-
HOM pabOThI: KOMITBIOTEPHBIE
KJIACCHI;, YATAJIbLHBIE 3aJI6I OHO-
JINOTEKHU

[epconanbubie KommbloTepsl ¢ makerom MS Office, BbI-
X0/10M B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH-
(bopMaIoHHO-00pa30BaTENbHYIO CPely YHUBEPCUTETA

[Tomemenue pans XpaHeHUs U
MPOPUIAKTUIECKOTO  00CTyKH-
BaHUs y4eOHOTro 000pyAOBaHUS

HIxadsr A xpaHeHUs y4eOHO-METOAMYECKON TOKyMEH-
Talui, y9eOHOTO O00OpYJAOBaHHS W y4eOHO-HATJISATHBIX
OCOOUH.
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https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://magtu.informsystema.ru/Marc.html?locale=ru
http://www.window.edu.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

