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1 Ilean ocBoOEeHMSI AUCIMILJINHDI

emsMu ocBoeHUS AUCHUILUIMHBI «OOOrameHue IOJe3HbIX HCKOMAeMBIX» SBIISIIOTCS
pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX KA4eCTB, a Takxke (HopMHUpOBaHHE MPO(HECcCH OHATBHBIX
KoMItleTeHIIM B cooTBercTBHHM ¢ TpeboBanmsimu PI'OC BO mo cnenumansHoctu 21.05.04
I'opHoe neno.

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

Jucuunnmza «OO0oraiieHue Moje3HbIX HCKOMAaeMbIX» BXOJUT B 0a30BYIO 4acTh 0JIOKa
«[IpoekTHas nesTeNbHOCThY 00pa30BaTEILHON MPOTPAMMBI.

JUis u3ydeHus: JUCUUIUIMHBI HEOOXO UMbl 3HaHUS (YMEHMsI, BIIaJeHUs), 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 O0OTalleHUs
MOJIE3HBIX MCKOMAEMBIX; CO3AaHUS MAJIOOTXOAHBIX U OE30TXOHBIX TEXHOJIOTHH, KOMILIEKC-
HOT'0 MCIOJIb30BaHUSI MUHEPAIBHOTO CHIPbSI, U1 aHAJIM3UPOBAHMS YCTOMUMBOCTH TEXHOJIOTH-
YECKOI0 Mpoliecca U Ka4ecTBa BBITYCKAaeMON IPOYKIIUH.

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, a TAK:Ke MPU CTPOUTEJILCTBE U IKC-
TUIYATAIMH MOJ3EMHBIX COOPYKeHUH

3HaThb METOJIbl aHaJIN3a, 3aKOHOMEPHOCH IIOBEACHMSI U YIPABICHUS CBOMCTBAMM
TOPHBIX MIOPOJI ¥ COCTOSIHUEM MacCuBa B Mpolieccax JOObIUU U MepepadoTKU
TBEPJIBIX MOJIE3HBIX NCKOMAEMBbIX.

YMeTh BBI6I/IpaTB MCTOAbI aHaJIN3d, 3dKOHOMCPHOCHU IOBCACHUSA W YIIPABJIICHUA
CBOMCTBaAMH TFOPHBIX TOPOJ U COCTOAHUEM MACCHBA B IMPOLECCaX I[O6I)I‘~II/I u
nepepaGOTKM TBCPABIX ITOJIC3HBIX MCKOITACMBIX.

Bnanets CIIOCOOHOCTBIO BBIOMpATh METOJbI aHAIN3a, 3aKOHOMEPHOCH TOBEICHHS U
YIPABJIECHUS] CBOMCTBAMU TOPHBIX MOPOJ U COCTOSHMEM MaccHBa B IPOILIeC-
cax JI0OBIYM M TIEPEPabOTKH TBEPABIX MOJIE3HBIX UCKOMIAEMBIX.

IIK-4 roToBHOCTBIO OCYILIECTBJIATH TEXHUYECKOE PYKOBOACTBO FOPHbIMH M B3PbIBHBIMH
padoTaMM NMPH IKCIIYATAIIHOHHOM pa3BelKe, 100bIYe TBEPAbIX NMOJIEe3HbIX HCKOAEMBbIX,
CTPOMTEIbCTBE M IKCIJIyaTAllUM MOA3eMHBIX 00bEKTOB, HENMOCPEACTBEHHO YNPABJIATH
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 PadOT MO0 0OOTAIIEHHUIO MOJIE3HbBIX HC-
KOIIAEMBbIX, IPUMEHATh CIIOCOOBI ¥ CPEICTBA /ISl MOTY4YEHUS] KOHIUIIMOHHBIX
KOHIIEHTPaTOB

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

KOMIICTCHI UM

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKU OE30IaCHOTO TPOHU3BOJICTBA paboT
1o mepepadoTKke M 0OOTAIICHUI0O MHUHEPAILHOTO CBHIPhSI HA OCHOBE 3HAHHM
MPHUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
raTUTEIBHOTO IMPOM3BOJCTBA M BBIOOpAa OCHOBHOTO M BCIIOMOTATEIBHOTO
000raTUTEIIBHOTO 000PYIOBAHUS

ITK-5 roToBHOCTHI0 IEMOHCTPUPOBATH HABBIKH Pa3padoTKH IVIAHOB 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 1 MEPOIIPUATHUS 110 CHUKEHUIO TEXHOTCHHOM 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, 100bI-
4e U nepepadoTKe TBEPABIX MOJIE3HBIX NCKOMAEMBbIX

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 roToBHOCTBHI0 ONIEPATHBHO YCTPAHATH HAPYUIEHUS NIPOU3BOJACTBEHHBIX Npo1ec-
COB, BECTH NIEPBUYHBIN yUeT BHINOJIHAEMbIX Pa00T, AaHAJIM3HPOBATH ONlePATUBHbIE U
TeKyllie N0KAa3aTeJ I POU3BOJACTBA, 000CHOBBIBATDH MPe/IJI0KeHH s 110 COBEPIIEHCTBO-
BAHMIO OPraHM3allM NPOU3BOICTBA

3HaTh OCHOBHBIE TEHJICHIINM Pa3BUTHS NIPOU3BOJICTBEHHBIX IIPOLECCOB, TOKA3aTENIH
ITPOU3BOJICTBA

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

Brnanets TEHJCHIMSMH Pa3BUTHUS IPOU3BOJICTBEHHBIX NIPOLIECCOB, TOKA3aTENN 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 PAa3BUTHA 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 padora — 10,9 akan. yacos:
aymuTopHas pabora —8 akaj. 4acos;
BHEayJIUTOpHas pabora — 2,9 akaj. 4acos;

— camMocTosTeIpHas padora — 88,4 akan. Jaca;

— TMOJATOTOBKA K dK3aMeHy — 8,7 akaJl. yacos.
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1. Beenenue i 0,5 10,4 OIIK-9
1.1. Conep:xaHue AUCIUIUIMHBI, €€ 3a]a4K. 3HAYCHUE U POJIb o0orale- I1IK-4
HUS IPH UCIOJI30BAHNH PA3JIMUHBIX MOJIE3HBIX MCKOMAEMbIX o . I1K-5
3y4eHUE OCHOBHOM
1.2. Knaccuduxanus npoieccoB JijIsi 000TaIleHust MOJE3HbIX HCKOMae- ya . [1K-12
U JIOTIOJIHUTENILHON
MBIX K I1K-19
JUTEPATYPHI TIO JAHC- OHTpOJIbHAS
1.3. Onepanun, uukisl, ctaauid. OneHka 3p¢peKTHBHOCTH MPOLIECCOB LII/II'IJ'II;/IHeypKOHCHeKTa ap60Ta
o0oramieHust 1 KOMIIEKCHOCTH HCIOJIb30BaHUS CHIPbSI f— ’ P
1.4. IlponykTsl 1 oka3aTenu oboramieHus. MarepuanbHbIi OajgaHc 1Mo '
TBEPJIOMY, METAJLTY, BOJIE B TEXHOJOTHYECKUX CXeMax 00oralieHus pya
1.5. IloHATHE O KOJMYECTBEHHBIX XapPAKTEPUCTHKAX BEIIECTBEHHOTO CO-
CTaBa MUHEPAJILHOTO ChIPbsl U MPOAYKTOB 00OTaIeHUs
HToro mo pazneny 0,5 10,4
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2. 'panynoMeTpryecKuii COCTaB 11 0,5 . OIIK-9
" N3yuenne oCHOBHOM
2.1. 'panynomMeTpruecKuil COCTaB pyJ M MPOAYKTOB OOOTramieHus, Me- 15 . [1K-4
U IONOJTHUTENIbHOM
TOJIBI €T0 ONPEJICICHUS o o mic- | Komthosia ITK-5
= JAUTEpaTyphl IO JUC- HTPOJIbHAS
2.2. CuroBbiii ananmms. llkana knaccupukanuy, MOIyIb IIKAIbl Kiac- patyp 5 b I1K-12
[UIUINHE, KOHCTIEKTa pabota
cuduKanuu N [1K-19
JEKIUH.
2.3. O6paboTKa pe3yIbTaTOB IPaHyIOMETPUICCKOTO aHAIH3a U 110-
CTPOCHHE XapaKTEPUCTUK KPYIMHOCTH
Hroro no pazaneay 0,5 15
3. [TonroToBUTENBHBIE POLIECCHI 11 1 2 20 OIIK-9
3.1. I'poxouenue. Haznauenue npouecca N3yueHue oCHOBHOM [1K-4
Y TOTIOTHUTEIILHOM ITK-5
3.2. D beKkTUBHOCTh TPOXOUYEHHUS, KJIaCCU(DUKALINSA U KOHCTPYKIIUHU TPO- JUTEpaTypsl IO JUC- IK-12
XOTOB LUIUIMHE, KOHCIIEKTA I1K-19

JIEKITUN.

3.3. IpoGnenue. Haznauenue qpobiaeHus, CTereHb IpoOIeHHs

3.4. Knaccuduxanust 1 KOHCTPYKLIUHU JPOOUIIOK JJIsl KPYITHOTO, CpeJiHe-
T'0 U MEJIKOTO JpobJieHus

3.5. KpynHoCTb, 10 KOTOpOi HE0OXOIUMO JPOOUTH ChIphE Tiepes] 000-
rameareM. Cxembl T1poOIeHus

N3ydyeHue oCHOBHOM
M JTOIOJHUTEIHHOMN
JUTEPaTyphl 110 JUC-
OUILIMHE, KOHCIIEKTa
JICKITUM.

3.6. 3menpueHune. 3akOHOMEPHOCTH MPOLECCA U3METBYEHUS

3amura abopa-

TOPHOI paboTHI
KoHnTponbHas
paborta
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3.7. Knaccuduxauus pazmonbHOro obopynoBaHus. CxeMbl U3Melbye-
HUS .
N3ydyeHue 0CHOBHOM
3.8. T'uppaBnuueckas kiaccuUKaLMs U €€ pojib B TEXHOJIOTHYECKHX .
1 JIOTIOJIHUTENILHON
cxemax (aObpuk. 3aKOHOMEPHOCTH CBOOOIHOTO U CTECHEHHOTO IMaICHUS
JIUTEpaTyphl IO JUC-
yacTull. OCHOBHbIE NPUHIUIBI KIACCU(PUKALIIH
LIUIIMHE, KOHCIIEKTa
3.9. KoHCTpyKIMM MEXaHWYECKHX Kiaccu(UKaTopoB, 00JIacTh UX TPH- KL
MEHEHHUs
3.10. KoHCTpyKIIMHU ¥ IPUHIMN JEHCTBUS THIPOLUKIOHOB
HToro no pazneny 1 2 20
4. OCHOBHBIE TTPOIECCHI i 1 2 23 OIIK-9
4.1. I'paBuTaiioHHOE oOoraiieHne MoJe3HbIX HCKoNaeMbIX. TeopeTuue- . [1K-4
H3ydyeHue oCHOBHOM
cKre ocHOBbI. CKOpOCTb MajieHusl, KO3 (GUIIMEHT paBHONATAeMOCTH . I1K-5
U JIOTIOJIHUTENILHON 2
4.2. Ilpouecchsl TpaBUTAIMOHHOIO OOOTallleHHs: NPOMBIBKA, OTCAJKa, THTEPATYDBI 11O THC IIK-1
KOHIIEHTpallUs Ha CTOJIax, oOoraiieHue Ha LUT03ax U kKejobax, BUHTO- Patyp I1K-19

BLBIX CCIIapaTopax, OGOF&H.[CHI/IC B TAKCIIBIX CYCIICH3UAX

4.3. CylmHOCTh MPOLIECCOB, KOHCTPYKTUBHBIE U TEXHOJIOTUYECKHUE Mapa-
METPBI aIMapaToB U MAIINH, NPAKTUKA UX TPUMEHEHUS

LIUIUIMHE, KOHCIIEKTa
JIEKIIHH.

4.4. MarnutHoe oboramenue. TeopeTHYecKne OCHOBBI. MarHUTHBIC
CBOMCTBAa MUHEPAJIOB, MATHUTHBIE TIOJIS CEMTAPATOPOB

4.5. O6opynoBaHue IJIi MArHUTHOTO 00OTAIICHHsI: CEenapaTop s
CHJIBHO ¥ CTaOOMarHUTHBIX PYA; CyXH€ U MOKpPBIE MAarHUTHBIE Cemapa-
TOPBI

N3ydyeHne oCHOBHOM
U TOTIOJTHUTEIbHOMN
JUTEPATYPHI 10 JAWC-
LUUIJIMHE, KOHCIIEKTa
JIEKIUH.

3amura 1abopa-
TOPHOI paboThI
KoHnTponbHas
pabora
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4.6. Dnexrpuueckoe odorameHne. Guznyeckre 0OCHOBHI MIpolecca, Mo-
rOTOBKa MaTepuaa K 3JeKTPUUECKOH cernapaiuu
4.7. Knaccudukanus 3JeKTpUYECKUX CENapaTopoB, UX KOHCTPYKTUBHBIE
Y TEXHOJIOTMYECKHE MTapaMeTphl
4.8. CriernasibHble METO/IbI TOATOTOBKU U 000TaIlleHUs Py
4.9. Pynopazbopka: oboraiieHue no TpeHuto, hopme, UBeTy, Guotorpa-
BUTAIMS; OOXKUT pya; U30UpaTesibHOE APOOJICHHE, U3METbYCHUE, XUMHU-
4yecKoe 00oraiieHue
4.10. ®dnoraunonHoe oborameHue. TeopeTuueckrue ocHOBbI. KuHeTuka
¢bnoTauun N3ydyenne ocHOBHOM
4.11. ®dnoTalMOHHBIE PEareHThl, UX KilacCU(UKaIlis, Ha3HAYCHUE U Me- U JOIIOJIHUTEIHLHON
XaHU3M JefcTBUs auTepatypsl o auc- |KoHTpoibpHas
4.12. daoTalMoOHHbIE MAIIMHBI, UX KJIacCU(UKALUsA, KOHCTPYKIIHS LUILTMHE, KOHCTIEKTa |paboTa
JEKIUH.
4.13. IlpakTiKa NPUMEHEHUS MALINH Pa3IMYHbIX THIIOB (MEXaHUYECKHE,
ITHEBMOMEXaHUYECKHE, KOJIOHHBIC H JIp.). CXeMBI B PeKUMBI (IIOTAIHN
HToro no pasneny 1 2 23
5. O6e3BOKHMBaHKNE U ONPOOOBaHHE Il 0,5 10 |M3ydeHue OCHOBHOI OIIK-9
5.1. Ob6e3BoxuBanue. Ha3HaueHue omepauuii 00€3BOXKMBAHUS M HX U JOTIOJIHUTENBHON [1K-4
KJIaccuuKarms muteparypsl 1o auc- | Kontpomenas |TIK-5
5.3. OmpoboBaHue U KOHTPOJIb HAa 000oraTUTENbHBIX (adpukax. Tumnsl u LUILUINHE, KOHCIIEKTa pabota [1K-12
Ha3HayeHue npood JEKIUH. I1K-19
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HTtoro no pazneny 0,5 10
6. O0mue cBeneHnst 00 000raTUTEILHO-TEXHOIOTHYECKOH CUCTEME 1 0,5 10 OIIK-9
I1K-4
6.1. TexHOJIOrMYECKUE CXEMBI: KAUeCTBCHHBIC, BOAHO-IIIJIAMOBBIC U CXE- N3ydyenune ocHOBHOM MK-5
MBI 1I€TIN allapaToB H JIOTIOJTHUTEITbHOM [1IK-12
6.2. YopaBieHHE KayeCTBOM IOJIE3HBIX HMCKOMAEMBIX MPH UX J00BIYE, nuTepaTypel 110 auc- | KonTponbHas  |[1K-19
yCpeIHEHHEe MUHEPAILHOTO ChIPhSl B TOPHOM II€Xe€ U Ha 000TraTUTEIbHON HUILIMHEC, KOHCIICKTA pabora
(habpuke JIEKILIHH.
6.3. Texnonmorusi oboraimeHus: pya YepHBIX, [IBETHBIX U PEIKUX METal-
7oB. TpeOoBaHUS K Ka4eCTBY KOHIICHTPATOB ¥ CHIPHS.
HToro no pazaeny 0,5 10
HToro mo giucuumnimHe 11 4 4 88,4 JK3aMeH
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce npenogaBanus AMCHUILUIMHBL «O0O0TralieHne MoJIe3HbIX UCKOMAEMBbIX) MpH-
MEHSFOTCS Pa3JIMYHbIE BUIBI 00pa30BaTEIbHBIX TEXHOIOTHIA.

JIeKLIMOHHBIN MaTepuasl 3aKkperuisieTcss B XxoJe Ja0opaTOpHBIX pabOT, Ha KOTOPBIX
BBINIOJIHAIOTCS TPYNIOBBIE WM WHAUBUAYAJIbHbIE 3aJaHus 10 mpoiaeHHou Tteme. [lpu
IPOBEIEHUN Ja0OpaTOPHBIX 3aHATUH MCIIOJIB3YETCS METOJ KOHTEKCTHOro OO0yd4eHus,
KOTOPBIH II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISIBJICHMSI CBA3EH MEX1Yy KOHKPETHBIM
3HAHUEM U €T0 IPUMEHEHHUEM.

[lepenaua HEOOXOOUMBIX TEOPETUYECKHX 3HAHWKA W (OPMHPOBAHHWE OCHOBHBIX
IpPEeICTaBICHUHN 0 KypCy IPOMCXOIUT € UCIIOJIb30BAaHUEM MYJIbTUMEAUHHOT0 000py10BaHHUS.

1. TpagunuoHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HAa OpraHU3alUIo
00pa30BaTeILHOrO IpoIiecca, MPEANOoIararllyo IpIMYy0 TPAHCIALUIO 3HaHUH OT Ipenoja-
BaTeNsl K CTYJACHTY (IPEUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTY/EHTa HOCUT B TaKUX YCJIOBUSX, KaK MpaBHIIO,
PENpPONYKTUBHBIN XapakTep.

@DopMbl y4eOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAUINOHHBIX TEXHOJIOTHIH:

WNupopmaninoHHasi JeKLKs — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepualia B JUCLUILIN-
HApHOW JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMH CPEACTBaMHU (MOHOJIOT
npernojaBaTes).

Cemunap — Oecenia npenojgasarelis U CTYACHTOB, OOCYXJI€HUE 3apaHee MOATrOTOBIIEH-
HBIX COOOIIEHHIA TIO0 KaXJJOMY BOTPOCY IUIaHA 3aHATHS C €JUHBIM JUIS BCEX MEPEUYHEM PEKO-
MEHJIyeMO 0053aTeNbHOM U JONOIHUTEIBHON JIUTEPaTyPhl.

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

2. TexHoJI0ruU MPoHIeMHOr0 00y4eHHsI — OpraHu3aIs 00pa3oBaTeIHLHOTO MpoIecca,
KOTOpasl IpeAroiaraeT MOCTAaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/1aHUE y4EOHBIX MpoOIeM-
HBIX CUTYalUi 7151 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIIbHOM 1€ATEIbHOCTH CTYAECHTOB.

®opMbl y4eOHBIX 3aHATHI C HCIOJbL30BAHMEM TEXHOJOTHH NMPOOJIEeMHOro odyve-
HUA:

[TpobnemHass jekuMs — U3JI0XKEHUE MaTepuaia, IMpearnojararomiee MOCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/J0B, aBTOP-
CKH€ KOMMEHTapHH, CBS3aHHBIE C Pa3IMYHBIMM MOJEIISIMH MHTEPIPETALUU U3y4aeMOro Ma-
Tepuana.

Jlexuust «BABOEeM» (OMHApHAs JIEKIMs) — U3JIOKEHHE MaTepuasia B (opMe Juaioruye-
CKOro oOlIeHHs ABYX MpernoiaBarenei (HampuMep, peKOHCTPYKIIMS 1uajiora npeacTaBuTeneit
Pa3IMYHBIX HAYYHBIX IIKOJ, «yYE€HOTO» U «IIPaKTHKa» U T.I1.).

[TpakTnueckoe 3aHsATHE B (POpMe IpaKTUKymMa — OpraHusanus y4eOHO#l paOoThl, Ha-
IpaBJeHHas Ha pelleHHe KOMIUIEKCHOW y4yeOHO-TIO03HaBaTeIbHOM 3ajaud, TpeOyromend or
CTYyJEHTa IPUMEHEHHS] KaK HayYHO-TEOPETUUECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

[TpakTyeckoe 3aHsATHE HAa OCHOBE Kelc-MeTo/a — 00yuyeHHe B KOHTEKCTE MOJENupye-
MOM CHUTyallMM, BOCIIPOM3BOJSIIECH pealibHbIe YCIOBUS HAaydyHOM, MPOU3BOICTBEHHOM, 00111e-
CTBEHHOM aesaTenbHOCTH. OOyuaronmecs: JOHKHBI MPOAHAIU3UPOBATE CUTYAIHIO, pa3o0paTh-
csl B CyTH npoOjeM, MPpeasIOKUTh BO3MOXKHBIE PEllIeHUs] U BbIOpaTh Jiyuniee u3 Hux. Keico
0a3upyrloTCcs Ha peasbHOM (PaKTHUECKOM MaTepuaie WU ke MPUOIMKEHBl K peabHOU CH-
TyaluH.

3. ArpoBble TeXHOJIOTHHM — OpraHu3aLus 00pa30BaTeNLHOIO MpoIlecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMH MOJIeNiel TOBEe/IEHUsI B paMKaX MPeJIOKEHHBIX CIIEHAPHBIX YCIOBUH.

®opMblI Y4eOHBIX 3aHATHI C HCI0JIb30BAHHEM MTPOBBIX TEXHOJIOTHIi:

YuebHas urpa — hopmMa BOCCO3/IaHUsI TPEAMETHOTO U COIIMAIBHOTO COACPKAHUS OYyIy-
el mpoecCHOHATBHON AEATENILHOCTH CIELUANNCTA, MOJICIMPOBAHUS TAKHX CHCTEM OTHO-
LICHUH, KOTOPBIE XapaKTEPHBI AJI 3TOU ACATEIbHOCTH KaK LIEJIOTO.



JlenoBas urpa — MOAEIMPOBAHUE PA3UYHBIX CUTYallMi, CBS3aHHBIX C BBIPAOOTKOW U
INPUHATHEM COBMECTHBIX PEIICHUH, 00CYXIEHHUEM BOIPOCOB B PEKUME «MO3IOBOTO HITYp-
May, peKOHCTPYKLHUEH (PyHKIIMOHAIBHOTO B3aUMO/ICHCTBHS B KOJIJICKTHBE U T.I1.

PoneBas urpa — uMuTanusa WIM peKOHCTPYKLKS MOZAEIEH poleBOro NoBeJCHUs B IIpel-
JIO’)KEHHBIX CLIEHAPHBIX YCIOBHUSX.

4. TexHOJIOrMU MIPOEKTHOI0 00y4eHHus — OpraHu3anus oopa3oBaTeIbHOIO Ipolecca B
COOTBETCTBUH C aJTOPUTMOM IIOATAITHOTO PEIHICHUs MPOOJIEMHON 3aJa4Yd WM BBIOJHEHHUS
yueOHoro 3anaHus. IIpoekT mpeamnosnaraer COBMECTHYIO y4eOHO-IIO3HABATEIbHYIO JESTElb-
HOCTb TPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIICTIIINHY, YCTAHOBJICHUE 1IeTIeH 1
3a7a4, (POPMYJIUPOBKY OKUAAEMBIX PE3YyJIbTATOB, ONpPEICIICHUE NPUHIUIIOB U METOAUK pe-
LIEHUs] IOCTaBJIIEHHBIX 3aJ1a4, [JIJAHUPOBAHUE XOAa pabOThl, TOMCK JAOCTYIHBIX U ONTUMAaJIb-
HBIX PECYPCOB, [TOITAMHYIO PEANN3ALUIO IUIaHa pabOoThl, IPE3EHTALMIO PE3yIbTaTOB pabOTHI.

OcHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa npubiImxkeHa K popMaTy HaydHOTO HCCIe10-
BaHUs (0KA3aTEeIbCTBO AKTYAIbHOCTH TEMBI, OIIPE/IETICHIE HAyYHOU MpOOJIeMbl, IpeaMeTa U
00BbEKTa HCCIENOBAaHUs, LieJed M 3aJad, METOAOB, MCTOYHUKOB, BBIJABM)KEHHE THUIOTE3BI,
0000111eHNE Pe3yabTaTOB, BEIBOJIBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuil MpPOEKT, KaKk NpPaBUIIO, HE MMEET AETalbHO NPOPaOOTaHHOM CTPYKTYpHI;
yueOHO-103HABaTENbHAsL JIEATENbHOCTh CTYAEHTOB OCYIIECTBIIIETCS B paMKax pPaMOYHOIO
3aJlaHus, TOYMHAACH JIOTUKE U MHTEpecaM yYacTHUKOB IPOEKTA, )KaHPY KOHEYHOI'O Pe3yllib-
tata (ra3era, prIbM, IPa3IHUK, U3IaHUE, SKCKYPCHUS U T.I1.).

HMHpopMalnOHHBIM NPOEKT — yueOHO-1103HaBaTeIbHAasl AEATENbHOCTD C IPKO BhIPA)KEH-
HOU IBPUCTHUYECKOH HANPABICHHOCTHIO (ITOUCK, OTOOP M CHCTeMAaTh3alus HHPOpMaIuH O Ka-
KOM-TO OOBEKTEe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOH MHpOpMaluel, ee aHanu3 U
00o01mIeHne ISt IPe3eHTAIH 00Jiee IIMPOKOH ayAUTOPHUH).

5. IHTepakTHBHBbIE TEXHOJOTHHM — OpraHU3alus 00pa3oBaTEeILHOIO Mpolecca, KOTo-
pas mpeanoiaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJIEHCTBHE BCEX YYAaCTHUKOB, JOCTH)KEHUE
Ha 3TOHM OCHOBE JINYHOCTHO 3HAUYMMOTIO JUIsi HUX 0Opa3oBaTesbHOro pe3yibTara. Hapsay co
CHEHaIN3UPOBAHHBIMU TEXHOJOTUSIMU TAKOT'O PO/a MPUHLUII UHTEPAKTUBHOCTH MPOCIEKHU-
BaeTcsd B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. MHTEepakTHMBHOCTH
M0JIpa3yMeBaeT CyObeKT-CyObEeKTHbBIE OTHOIIEHUS B X0J1e 00pa30BaTeNbHOrO Mpoliecca U, Kak
cieAcTBHE, (OPMHUPOBAHUE caMOpa3BUBAIOIIEHCS HHPOPMALIMOHHO-PECYPCHON CPEIbl.

®opmbl y4eOHBIX 3aHAATHI € MCIOJIb30BAaHHEM CHENHMAJIN3MPOBAHHBIX MHTEPaK-
THBHBIX TEXHOJIOTHIi:

Jlexuusi «oOpaTHOW CBSA3M» — JEKUUS—TIPOBOKAIMS (M3JI0KEHHUE MaTepualla ¢ 3apaHee
3allJJaHUPOBaHHBIMU ~ OLIMOKaMM),  JieKuus-Oecena,  JEKIMS-JUCKYCCHs,  JIEKLUS-
peccKOHpepeHIIus.

CemuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYXJI€HHE KaKOro-JInbo CIIOpPHOTO BOIPOCa,
npo0JsieMbl, BBISIBIEHHE MHEHUU B Tpymie (MeXIpyNnmoBOH IUaNIOT, TUCKYCCHsI KaK CIOp-
JIAAJIOT).

6. UndopMannoHHO-KOMMYHHKAIIMOHHBbIE 00pa3oBaTe/ibHbIEe TEXHOJIOTHH — Opra-
HU3aIMsl 00pa3oBaTENIbHOrO Mpollecca, OCHOBAaHHAs Ha MPUMEHEHUH CIEIHaTU3UPOBAHHbBIX
MPOrPaMMHBIX CPeJl M TEXHUUYECKUX CPEJCTB paboThl ¢ MH(OpMAaLIUEH.

@opMbl yU4eOHBIX 3aHATHH C MCIOJIB30BaHMEM HH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIL:

Jlexuus-Buzyanusanusi — HM3JI0KEHUE COACPKAHMUS CONPOBOXKIAETCS Ipe3eHTaluel
(eMoHcTpaleil yueOHbIX MaTepHalioB, IPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMAX,
B T.4. WUTIOCTPATUBHBIX, TPAQUUECKUX, ayAHO- U BUIEOMATEPHATIOB).

6 YueOHO-MeTOAMUYECKOE OOecTIeueHHe CAMOCTOSITeIbHOH PadoThl 00y4ar0 U XCS

[To mucuunmnae «OOorameHue MoNe3HbIX NCKOMAEMBIX» MPEIyCMOTPEHA ayIUTOpHAs
Y BHEAyJAUTOPHAsI CAMOCTOSITEIbHAs paboTa 00yJarOIIMXCs.
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CamocTtosTenpHas paboTa CTYJEHTOB IMOCTPOSHA TaKUM 00pa3oM, 4To B mporecce pabdo-
ThI CTYJEHTBI 3aKPEIUIAIOT 3HAHUS, MOTYYECHHbIE B IIPOLIECCE TEOPETUUECKOr0 O0yUeHUs, TEM
cambIM (DOPMHPYIOT MPOPECCHOHATBHBIE YMEHUS U HABBIKH.

B nporecce u3yueHus: JUCHUILIMHBI OCYIIECTBIISETCS TEKYIUN U MEPUOTUNIECKUI KOH-
TPOJIb 32 pe3yJbTaTaMU OCBOSHHs Y4eOHOTr0O Kypca. TeKyImii KOHTPOJIb OCYIECTBIISETCS He-
MOCPEACTBEHHO B MPOLIECCE YCBOCHUS, 3aKpeIlIeHHsI, 0000IIEeHNS U CUCTEMaTU3allui 3HAHUH,
YMCHH, BIIQJICHUS HABBIKAMH M TIO3BOJISET OMEPATHBHO IUArHOCTHUPOBATH U KOPPEKTHUPO-
BaTh, COBEPIICHCTBOBATh 3HAHUS, YMEHHUS U BIIaJICHHE HAaBBIKAMHU CTYJIEHTOB, 00ecreyrBaeT
CTUMYJIHPOBAHUE W MOTHBAIUIO UX JEATCIHHOCTH Ha KaXJIOM 3aHATHHU. TeKyIIHid KOHTPOIb
OCYIIECTBIIsICTCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[lepuoanyeckuii KOHTPOJIb IENb KOTOPOro 00OOIIEHWE W CUCTeMAaTH3alus 3HAHWM,
npoBepka 3((HEKTUBHOCTH YCBOEHUS CTYIEHTaAMH OIPEIeIEHHOT0, IOTHYECKH 3aBEPIICHHOTO
coJiepKaHusl y4eOHOro MaTepuasa OCYIIECTBIIACTCS B (OpMe 3aIluThl Ja0OpaTOPHBIX, KOH-
TPOJBHBIX PadoT.

OI_IGHO‘IHBIG cpeacTBa i IPOBCACHUS TeKymeﬁ aTTeCTallun

Tecmut 0na camonposepku:
Bapuanm Ne 1.

1. Yto Ha3bIBaeTCHa 000raleHueM MOJIe3HbIX HCKOMAEMBIX?

1. D3To mporecchl XUMUIECKOTO Pa3AeiiCHUs MUHEPAJIOB.

2. DTO mpOLECChl MEXaHUYECKOTO pa3eNieHusi MUHEpaIoB 0e3 U3MEHEHUs XUMUYECKO-
IO COCTaBa ChIPbS.

3. DTO OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MMPOLIECCHI 32 CYET YACTHYHOTO MJIU MOJHOTO
Mepexo/1a AJIEKTPOHOB OT OJHUX aTOMOB K JIPYTUM.

4. JT0 mpolecchl U3MEHEHUS CTPYKTYPhI, MUHEPAIbHOTO, 2 MHOT/Ia U XUMHUYECKOTO CO-
CTaBa FOPHBIX IMOPOJI B 36MHOM KOpE.

2. KonuenTpaTom Ha3bIBaeTcs ...

1. IpoayKT, B KOTOPOM MAaccoBas JIOJIsS MOJIE3HOTO KOMIIOHEHTa 3HAYMTEIHHO BEHIIIIE,
YeM B UCXOJIHOU pYJE;

2. IPOJIYKT, B KOTOPOM MaccoOBasl JIOJIs TIOJIE3HOTO KOMITOHEHTA HIDKE, YeM B MCXOHOM
pyZze;

3. MPOJIYKT, B KOTOPOM MaccoBasi JOJIs MTOJIG3HOTO KOMITOHEHTA BBIIIIE, YEM B HCXOTHOM
pyIe, HO HIKe, 4YeM B KOHIIEHTpaTe;

4. IPOYKT, B KOTOPBIH BBIJEIISICTCS OOJBINAS YaCTh MHHEPAJIOB BMEIIAOIICH TTOPOJIBI 1
BPEIHBIX MTPUMECEH.

3. Cxema 1enu annapaToB NMOKa3bIBaeT...

1. mepeueHb W MOCIIEIOBATEILHOCTh TEXHOJOTUYECKHUX IMPOIIECCOB U OMepaiui, KOTo-
PBIM TOJIBEPTaeTCsl MOJIE3HOE UCKOMaeMOg;

2. KOJIMYECTBEHHBIE TTOKA3aTeNN 000TaIEHUS TSl KaXKI0HM onepaivu U IpoayKTa;

3. KOJIMYECTBO BOJIBI, OOABIsIEMOE B OIpeJIeIICHHBIC OIEPAIlMH U IMPOJIYKTHI odorarie-
HUS,

4. IyTH CIIEJIOBAaHUS TTOJIE3HOTO MCKOIMAEMOT0 W MPOIYKTOB OOOTAIIECHUS C YCIOBHBIM
M300pakeHHe armaparos.

4. CteneHb KOHLEHTPALMHU OKA3bIBAET:

1. Bo ckonbKO pa3 Macca KOHIIEHTpaTa MEHBIIIE MACcChl ChIPhs, U3 KOTOPOTO OH TMONY-
YeH,

2. Bo ckomnbko pa3z maccoBasi J0Jsl KOMIIOHEHTa B KOHIIGHTpATe OOJIbIIe MacCOBOM 10JIH
ATOr0 KOMITOHEHTa B UCXOIHOU PYJIE;

3. Kakas most IeHHOTO KOMITOHEHTA Tepeliyia B XBOCTHI,

4. CteneHb NpUOJIMIKEHUS PEATHHOTO MpoIecca 000TalmeHusl K UaeaTbHOMY.
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5. YUTo noka3biBaeT BHIMYKJIAsl XaPAKTEPUCTUKA KPYNHOCTH MO IIIOCY?

1. B npoGe npeobnagaroT KpymHbIEe 3€pHA.

2. B mpo0e npeobrnaiatoT MeIKue 3epHa.

3. B mpoGe paBHOMEPHO pacipeieleHbl KPYITHbIE U MEJIKUE 3EPHA.

4. B mpo0Oe nmpeobiaaIaroT nUIaMBbl.

6. KakoBo Ha3HauyeHUe oNepaluy NMPeJIBAPUTEIbLHOI0 TPOX0YeHHs B cXeMax pyao-
MOJArOTOBKH?

1. JInst KOHTPOJI KPYIMHOCTH IPOOJICHOTO MPOAYKTA.

2. J17st mosryueHust TOBApHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. g pa3geneHus 4acTUll, UMEIOIIUX pa3Iuyusi B TBEPAOCTH WK (opMe KYCKOB.

4.]1ns1 oTHeneHns TOTOBOIO MO KPYIHOCTH MPOAYKTa OT UCXOJHOI0 MaTepuaia, IocTy-
Marouiero Ha apooieHue.

7. lis rpoxoyeHHsl KPYMHOKYCKOBOI0 MaTepuajia NMpeuMyllecTBEHHO HCIOIb3Yy-
I0TCH...

1. KOJIOCHUKOBBIE PELLIETKH.

2. TUCTOBBIC PeIETa.

3. IPOBOJIOYHBIC CETKH.

4. nyroBble CHUTA.

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

1. Coneprkanue 0TceBaeMOro Kjacca KpymHOCTH B UCXOJHOU pyJie paBHO COJEPKAHUIO
OTCEBAEMOT0 KJlacca B HAaJPEUIETHOM IPOAYKTE.

2. Cozmep:kaHue OTCEBAEMOTr0 Kjacca KPYIMHOCTH B HAJpPEUIETHOM MPOAYKTE PaBHO HY-
J1O.

3. ConeprxaHue 0TCeBaeMOro Kilacca KpYIMHOCTH B UCXOHOU pyae paBHO 100%.

4. CojnepxaHue OTCEBAEMOI0 Kijlacca KPYIMHOCTH B HAJPEIIETHOM IPOAYKTE PaBHO
100%.

9. B yeM cymiHOCTH mpouecca ApodieHus?

1. Pa3znenenue ChIydynx MaTepHalioB Ha KJIACCHI KPYITHOCTH.

2. Paznenenue moJe3HBIX MCKOMAEMBIX MO JACHCTBHEM BHEUIHHX CHII, MPEOI0JICBA0-
[IMX BHYTPEHHHUE CUJTBI CHEIUICHUS] MEKIY YaCTUIIAMHU.

3. OTneneHrne OCHOBHOM MaccChl BMEMIAIOUIEH MOPOJIBI OT MCXOJHON PYIbI Mepe]] TOH-
KUM U3METbYCHHUEM.

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

10. YTo noka3bIBaeT creneHb ApodaeHus?

1. Bo ckonbko pa3 pa3mep OTBEPCTHI MPEIbIAYIIEero CUTa O0Jblle pa3Mepa OTBEPCTUI
MOCJIEAYIOLIETO CUTA B CTAHAAPTHOM HAabOpE CHUT.

2. Bo cKkoJBbKO pa3 KpYyMHOCTh JPOOJIEHOro MpOoayKTa OOJIbIlle pa3Mepa pa3rpy30uHON
IIEJTA TPOOUITKH.

3. Bo ckoibKO pa3 KPyMHOCTh KYCKOB APOOIECHOTO MPOIYKTa MEHBIIE KPYITHOCTH KYC-
KOB, ITOCTYTAIOIINX HA IPOOICHUE.

4. Bo CKOJIBKO pa3 KPYMHOCTh KYCKOB APOOJIEHOTO MPOAYKTa 0OJbIlle KPYMHOCTH KyC-
KOB, ITOCTYTAIOIINX HA IPOOICHHE.

11. B MeibHMIIaX caMOU3MeJIbYCHUSI M3MeJIbYaloleil cpeaoii ABJIAIOTCS:

1. cranbHBIE CTEPKHU.

2. CTallbHbIC WU YyTYHHBIE IIAPHI.

3. pyaHas «rajs».

4. KpyTHBIE KYCKU PY/bIL.

12. Kakoii U3 nepe4ucJeHHbIX POLECCOB HE OTHOCHTCH K IPABUTALIMOHHOMY Me-
TOay ob0oramenus?

1. orcanka

2. KOHLIEHTpAIIHs Ha CTOJIAX.
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3.000raIieHue B TSKEIBIX CYCIICH3UIX.

4. oboramieHue o TPEHHIO.

13. O0aacTh NpUMEeHEeHNS KOHIEHTPAIMOHHBIX CTOJIOB.

1. lns oboraieHus: 3010TOCOACPKAIIUX TECKOB M TOHKO M3METBYEHHBIX PYJ PEeIKHX
METAJIJIOB KPYITHOCTHIO MEHEe 3 MM.

2. Jlyist oboramenus yriei KpynHoctbio 250-0,5 M.

3. nis oboramieHus pya 4epHbIX METAIIOB KpymHOCTRI0 50-0,2 MMm.

4. JIns oborameHus cynb(UIHBIX Pyl IIBETHBIX METAILJIOB.

14. CymnocTh nmpouecca neHHoi guiorauunu.

1. 'uapodunbHbIe YaCTUIBI 3aKPETUISIOTCSA Ha BO3AYIIHBIX ITYy3bIpbKaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(HOOHBIC YACTHIIBI OCTAIOTCS B 00BEME MYIIBITHL.

2. 'mapodoOHbIe YacTUIIBI 3aKPEIUISIOTCS Ha BO3AYIIHBIX MY3bIPhKAaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(DUIHHBIC YACTUIBI OCTAIOTCS B 00HEME TYJIBITHI.

3. T'mapodoOHbie U TUAPOPUIBHBIE YACTUIIBI 3aKPETUIAIOTCS Ha BO3AYIIHBIX MYy3bIPbKaX
¥ BCIUTBIBAIOT HA MIOBEPXHOCTD.

4. T'unpodobubIe U ruAPOPUITbHBIE YACTUIBI OCTAIOTCS B 00bEME MYJIBIIbI.

15. OcHOBHBIM (U3HYECKMM CBOICTBOM MHUHEPAJIOB, ONpPeNeJsIIONIUM BO3MOK-
HOCTh MATHUTHOT'O 000rallleHN s, SIBJISIETCS:

1. YaenpHas MarHuTHas BOCIIPUUMYHBOCTb.

2. JlusnexTpuueckas MpOHUIIAEMOCTb.

3. JlromuHECHIEHITUS (XOJI0IHOE CBEUCHHE).

4. TpubosnexkTpuyeckuii 3O PexT.

Bapuanm Ne 2.

1. Ilesib10 000raTUTEJBHBIX POLECCOB SIBJISIETCH:

1. Beigenenre MeTauioB U3 XUMHUECKUX COEAMHEHUH U OTAeJIeHHE HeMEeTATMUECKUX
KOMITIOHCHTOB.

2. OuucTKa METAJUIOB OT HEXKENaTEeNIbHBIX PUMeECEeH.

3. Otnenenue MoJIE3HBIX MUHEPAIOB OT BMEUIAIOIIEH MOPOABI U BPEIHBIX pUMECEH U
NOJy4eHHEe KOHIIEHTPAaTOB, IO CBOEMY KauecTBY YAOBJIETBOPSIOUIMX TpPeOOBAHUSAM IOCIe-
TYIOIINX TIepeIeTIoB.

4. V3BnedyeHue OTAENbHBIX COCTABISIONIMX TBEPAOro MaTepuaia ¢ MOMOIIBIO PacTBO-
puTens.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBAETCS:

1. CkormuieHne nmoJyie3HbIX HCKOMAEMBIX B 3€MHOM KOpe.

2. DNeMeHT WM NPUPOAHBIM MHHEpa, C LEJbIO MOITY4eHUsI KOTOPOTro J00bIBaeTCs Mo-
JIE3HOE MCKOIIaeMoe.

3. IlpuponHoe XUMHMUYECKOE COETUHEHHE, OoOpasylolieecs MpH Pa3IHYHBIX (U3UKO-
XUMHYCCKUX ITpoHeccax, MpOTCKAIIUX B I‘J'IY61/IH3X M Ha ITOBEPXHOCTHU 3EMIIU.

4. DneMeHThl WM MPUPOJHBIE MUHEpAJbl, KOTOPBIE YXYALIAI0T KaueCTBO KOHIEHTpa-
TOB.

3. P peKTHBHOCTH 000ralleHUs XapaKTepu3yerT...

1. nonHOTY OT/AENEHUS MEIIKOr0 MaTepraia OT KPyIHOTO.

2. U3BJICYCHHE TPAHUYHOT'O KJ1acca KPYIHOCTH B CJIUB WU B ITECKH.

3. IOJTI0 TIEHHOTO KOMITOHEHTA, TIEPEIIE/IIEro B KOHIIEHTPAT U3 UCXOIHOU PY/IbI.

4. creneHb NPUOIIKEHHS PeabHOTo Mpoliecca 000TaIleHus K U1eaIbHOMY.

4. BoaHo-11aM0Basi cXeMa MOKAa3bIBAET:

1. ITytu cnenoBaHus MOJE3HOTO MCKOMAEMOT0 M MPOAYKTOB OOOTAIIEHUsS! C YCIOBHBIM
M300paKeHHEM arnaparos.

2. HepequL " MMOCJICAOBATCIBHOCTh TCXHOJIOT'MYCCKUX IMPOLCCCOB U OICpaluu, KOTO-
PBIM [IOABEPIaeTCs MOJE3HOE NCKOMAEMOE.

3. KonnuecTBeHHbIE MTOKa3aTey 000TaICHUS A KaKJON ONepaluy U IPOITyKTOB.
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4. Konn4aecTBo BOJBI, JOOABISIEMOE B OTJCIIBHBIE OMEPAMU U TIPOTYKTHI.

5. Kakasi u3 nepe4ucjaeHHbIX ONepPalMii He OTHOCUTCH K MOATOTOBUTEIbHBIM IPO-
neccam odoramenus?

1. ipoGiienue.

2. I'poxouenue.

3. Ycpennenue.

4. OuncTKa CTOYHBIX BOJI.

6. UTo nokasbiBaeT TOYKA NepecedyeHusi CyMMAPHOM XapaKTEePUCTUKH «II0 ILIIOCY»
¢ ocblo abcumcce?

1. Pa3amep MakcUMalbHOTO Kycka B mpo0e.

2. PazmMep MHHHMAaIILHOTO KyCKa B Ipooe.

3. CpenHeMeTMaHHBINA pa3Mep.

4. Cpengnuii fuamMeTp Kycka.

7. 10CTOMHCTBOM HITAMIIOBAHHBIX (JIMCTOBBIX) pPelleT SIBJISIeTCS:

1. IlponomxuTenbHBINA CPOK CILY>KObI M TOCTOSIHHBIM pa3Mep OTBEPCTUH.

2. bounbIias TIOMIAb <«GKUBOTO CEUCHUS».

3. Manas mionaap «0KMBOTO CEUCHHUS.

4. BeICTpBIil U3HOC, PA3PBIB U CMELIECHHE TPOBOJIOYEK.

8. ®opmyna nis pacyera 3G (PeKTHBHOCTH TPOXOYCHMS:

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

_ (B-a)a-0) .
3-E= a(100-a)g-6)’

4, £ =S g0
Haop. *a
9. YUem ompeaessiercsi IJIaBHbIM 00pPa30M KOHEYHAasi KPYNMHOCTH JAP00JIEHOro mpo-
aykra?

1. Pa3zMepoM BKpaIIEeHHOCTH 3€PEH MOJIE3HBIX MUHEPATIOB.

2. KperocTbio py/sbl.

3. MaccoBoit 1051€ii IeHHOTO KOMIIOHEHTA B PY/IE.

4. KpynmHOCTBIO UCXOAHOM PY/BI.

10. Kakum 00pa3oM nMpoMCXOAHUT Npouece Apod/ieHHs B KOHYCHBIX ApPo0nJIKax?

1. 3a cuer AMHAMUYECKOTO BO3/ICUCTBHUS POTOPA.

2. 3a cyeT pa3JaBIMBAHUS MEXKAY ABYMS ITTUTAMH.

3. 3a cueT SKCIEHTPUIHOTO JIBUKCHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaThIBAaHUS 3yObSIMHU U PACKAIBLIBAaHUS 10 TPEOYEMOM KPYITHOCTH.

11. ITonsiTHE 0 TUAPABINYECKON KIACCHPUKALMH.

1. IIpouecc pa3aeneHuss CMECH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYMHOCTH IO CKOPO-
CTAM OCQXKJICHUS B BOJHOU cpenie.

2. Ilpouecc pazaeneHusi CMECH MUHEPAJIbHBIX 3€PEH Ha KJIACcChl KPYITHOCTH 10 CKOPO-
CTAM OCQXKJICHUS B BO3JIYIITHOM Cpee.

3. Ilpouecc pa3aeneHus cMecH MUHEPAJIbHBIX 3€pEH Ha KJacChl KPYMHOCTH MPH MOMO-
IIY TPOCEUBAIOIIUX TOBEPXHOCTEM.

4. Ilpouecc pa3aeneHus CMECH MHMHEPaJIbHBIX 3€peH IO IUIOTHOCTH B BOAHOM cpene,
MyJIbCUPYIOLIEH OTHOCUTEIBHO Pa3AesiIeMO CMECH B BEPTUKAJILHOM HAIPABJICHUH.

12. IIpouecc pa3ejieHUs1 YACTHIl B TAKeJAbIX cpeaax (CycneH3usiX) MPOUCXOAHUT:

1. [To MJIOTHOCTH YaCTHLI.

2. ITo ckopocTsIM najieHus YacTHUll B Cpeie.

3. ITo xpynmHOCTH YacTHIL.

16



4. ITo ¢opme vacTuil.

13. I''1aBHBIM JOCTOMHCTBOM ()JIOTAMOHHOT0 METO/Aa 000ralieHusl ABJISIeTCS:

1. Huszkuii pacxo 3JIeKTPO3HEPTUH.

2. [IpocToTa NpOU3BOJCTBEHHOI'O KOMILIEKCA.

3. OTHOCHTEBHAS ISIICBU3HA TTOTyYSHHS KOHIICHTPATOB.

4. YHUBEpCalbHOCTb, BO3MOXKHOCTh Pa3/IeleHUsI TIOOBIX MUHEPAIbHBIX KOMILJICKCOB.

14. B kakux nojsix NpoMcXoJAUT MATHUTHAS cenapanus?

1. B aneKkTpu4ecKux mossix.

2. B HEOTHOPOIHBIX MATHUTHBIX MOJISX.

3. B 0qHOpOAHBIX MarHUTHBIX MOJISX.

4. B 351eKTpOMarHuTHBIX MOJISIX.

15. O61acTh NPUMEHEHUS YJIeKTPUYECKON cenapanum:

1. OGoraienue py1 4epHbIX METAJIJIOB.

2. OboraieHue TEXHOJIOTUYECKOTO ChIPbsI C HU3KOM MacCOBOW JOJIEH IIEHHBIX KOMIIO-
HEHTOB.

3. JloBoJiIka HEKOHAMIIMOHHBIX KOHIIEHTPATOB PYJ PEIKUX METaIOB, KEPAMHUUYECKOTO
CBIPbsI, CITIOJI, AJIMa30B.

4. OboraiieHue BceX TUIIOB MUHEPATHHOTO CHIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepeuncjieHHbIX MOJe3HbIX HCKONAEMbIX He MOJBepraercsi oooramie-
HUIO?

1. Hedts.

2. Xene3ucrpie KBapIUTHI.

3. bokcuTsl.

4. Anma3ssl.

2. XBoCTaMH HA3BIBAETCH:

1. IlpoaykT, B KOTOPOM MaccoBasi I0Jis [IEHHOTO KOMIIOHEHTA BBIIIE, YeM B MCXOTHOU
pyze, HO HIKE ueM TpebyeMasi B KOHIIEHTpaTe.

2. IIpoykT, B KOTOPOM MaccoBasi J10Jisl HEHHOI'0 KOMIIOHEHTA 3HAYUTEJbHO BBIIIE, YEM
B HCXOJTHOM pyJI€.

3. IIpoaykT, B KOTOpPBIH BbIAENsAETCS OONbIIAs YaCTh BMEIIAOIIEH MOPOIbl M He3HAYU-
TeJbHAas YacCTh IIEHHOTO KOMITOHEHTA.

4. ITponyKT, MOCTyMarOUIMi B 1I00YI0 Onepalio 000raieHns 1 B JI00y0 MalIiHY.

3. Kakoii u3 nepeuyHc/eHHbIX NMPOIECCOB He OTHOCHTCH K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarauTHas cenapanus.

2. DnexkTpuyeckas cenaparusi.

3. PagnomeTrpuueckas cenaparmsi.

4. Arnomepanus.

4. CUTOBBIM aHAJIM30M HA3bIBAETCSH:

1. I3MepeHue KpymHBIX KYCKOB MO TPEM B3aUMHO MEPIECHIUKYISIPHBIM HAPaBICHHUSIM.

2. Pa3nenenne marepuaia 1o CKOPOCTH MACHUS YaCTHI] PA3IMYHON KPYITHOCTH B BOJI-
HOH cpee.

3. N3mepenune gacTHIl MO MHKPOCKOIIOM W KJIACCH(HUKAIUSA MX Ha TPYIIBI B Y3KHUX
rpaHUIaX OMpPEAEIIEHHBIX Pa3MEPOB.

4. PacceB mpoObI MaTeprajia Ha HECKOJBKUX CUTaX C Pa3IMYHBIMHU CTaHIAPTHBIMH pa3-
MepaMu OTBEPCTHM 33JJaHHOTO MOJTYJIA.

5. Kakoro Ha3HauyeHue onepanuud KOHTPOJbHOI0 ITPOXOYEHUN B CXeMaX Py/I0Mo/l-
roTOBKHU?

1. Jlyist KOHTPOJISI KPYITHOCTH APOOICHOTO MPOAYKTA.

2. J171s1 mosryueHHst TOBapHOTO IPOAYKTA 3aJaHHON KPYITHOCTH.
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3. s pa3zeneHus MaTepuala Ha HECKOJIBKO KJIACCOB KPYIHOCTHU Mepe]] KOHLEHTpaIu-
el Ha CTOoJIax.

4. JInst oTaenenns roToBoro o KpynHOCTH MPOIYyKTa OT HCXOJHOTO MaTepuala, ocTy-
HaroIlero Ha ApoOieHue.

6. Kak BimsieT yroJ HaKJI0Ha NpoceuBaloLlell MOBEPXHOCTH I'POXOTA HA €ro mpo-
H3BOAUTEIBHOCTH U d3PPeKTUBHOCTH IPOXOYEHHsI?

1. He Bauser.

2. Uem 0Oosibliie yrosl HaKjIOHa, TEM BbIIIE IPOU3BOAUTENIBHOCTb I'POX0Ta U APPEKTUB-
HOCTb IPOXOYEHHS.

3. UeM OoJbllie yroja HakjiIOHa, TEM BBILIE IMPOU3BOIUTEIBLHOCTh I'POXOTa U HIDKE (-
(EKTUBHOCTH TPOXOUCHHUS.

4. Yem Oomnblie yrosi HakJOHA, TEM MEHbIIE IIPOM3BOAUTENBLHOCTh TPOX0OTa U OOJIbILIE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.

7. Kakoe n1po0JieHue HA3bIBAETCA MEJIKUM?

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

2. 01 350-100 1o 100-40 mm.

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

4. Ot 30-10 1o 3 MM.

8. Cnoco0 pa3rpy3ku u3MeJIb4YeHHOI0 MPOAYKTA U3 CTePKHEBOH MeJIbHUIIbI:

1. CBOOOAHBIM CIIMBOM Yepe3 pa3rpy30uHyIo Handy.

2. JInprépamu IPUHYAUTEIHEHO YIAISIETCS U3 METbHHIIBI.

3. Uepes HapyKHOE MINHAPUIECKOE CUTO.

4. Yepes peleTKy ¢ HeasiMyu KIMHOOOpa3HOH (OpPMBL.

9. Kakoii 13 nepeyucjJeHHbIX alllIapaATOB OTHOCUTCSH K HEHTPOOEKHBbIM KJaaccudu-
Karopam?

1. CniupanbHblil kiaccudukarop.

2. Peeunsiit kmaccuduxaTop.

3. [lupamuianbHbIi Kiaccudukarop.

4. T'uapOoIMKIIOH.

10. ®1oTanuoHHOE 000ralICHHE OCHOBAHO:

1. Ha pa3znuuuu B cMauuBa€MOCTH MUHEPAJIOB.

2. Ha pa3nuuuu B INIOTHOCTSAX MUHEPAJIOB.

3. Ha pa3nuunu B 1iBeTe MUHEPAJIOB.

4. Ha pa3nuyuy MUHEPAJIOB B CIIOCOOHOCTH OTPa)kaTh, IPOMYCKATh, IPETOMIIATH CBET.

11. Ha3zHaueHue peareHToB - co0upareJieii Bo guioranum:

1. Ina runpodoOuzanuy MoBepXHOCTH YACTHIL.

2. Jnst runpouiM3anyy MOBEPXHOCTH YacTHII.

3. s usmenenus pH GprnoTaiimoHHON MyIbIIbL.

4. J151 N3MEHEHUs HOHHOT'O COCTaBa MYJIbIIbI.

12. Kakoii U3 nepe4yncaeHHBIX allllapaToB He SIBJSeTCH IPAaBUTAHMOHHbBIM ?

1. BunTOBOI1 cenapaTop.

2. TsoxenocpeiHbli KOHYCHBIN cernaparop.

3. DIeKTpOCTaTUIECKHH cernaparop.

4. [THeBMaTHYECKHIl cemaparop.

13. OTanYuTeIbHONH 0CO0EHHOCTHIO CeNapaToOPoOB sl 000raleHus cJIa00MarHuT-
HBIX PYA ABJISACTCH:

1. Hannume BaHHBI.

2. Hannuue 6apabana M3 HEMarHUTHOTO MaTepHaa.

3. Haymmune MarHUTHOM CHCTEMBI U3 TTOCTOSITHHBIX MarHUTOB.

4. Hanuume pabodeil 30HbI MAJIOH AJTMHHBI M BBICOTHI C BBICOKOW HANPSXKEHHOCTBIO 110-
J8l.
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14. Heo0xoauMbIM YCJIOBHEM pa3JejieHHsl MUHEPAJIOB NPH JIeKTPHYECKOH cema-
paluu SABJIsSETCH:

1. IlpuMeHeHue peareHToB.

2. Co3paHue cpesbl pasfelieHus] NMPOMEXYTOYHON IUIOTHOCTH MEXAY IUIOTHOCTSIMU
pa3aesseMbIX MUHEPAJIOB.

3. Co3aaHne HEOTHOPOIHOIO MArHUTHOT'O TOJIS.

4. 3apsiKa 9acTUIl TEM HIIA UHBIM CITIOCOOOM.

15. Heabio 000raTuTeIbHBIX MPOIECCOB SIBJISIETCS:

1. Beiienenue MeTaioB U3 XUMUYECKUX COEIMHEHUN U OT/EJICHHE HEMETAINIMYECKUX
KOMIIOHEHTOB.

2. OuucTKa METAJUIOB OT HEXKENATEIbHBIX PUMECEH.

3. Otnenenue Moje3HbIX MUHEPAIOB OT BMEUIAIOIEH OPObl U BPEAHBIX NpUMecel U
pasjiesieHne KOMIIOHEHTOB Ha PsiJl MPOYKTOB, IPUTOHBIX VIS AaJbHEHIIeH nepepadoTKH.

4. V3BneueHure OTIENIBHBIX COCTABISIOUIMX TBEPAOIO MOJIE3HOIO MCKONAeMOro ¢ Io-
MOILBIO PACTBOPHUTEIIS.

Koumponvnas paboma Nel

Hamnucars Ha3zBanue npoaykToB 00OTAICHUS U AaTh UM OIPEICICHUSI.

Hanucate ocHOBHBIE TOKa3aTelud MPOAYKTOB oOoramieHus. [laTh ompeneneHus u
HanucaTh GOPMYJIBI AJI UX ONPEICIICHHUS.

Konmponvnas paboma No2

[To mpezacraBieHHBIM JaHHBIM IOCTPOUTH CHUTOBYIO XapakTepucTuky. [lo rpaduky
OTIPENIETUTh: MAaKCUMAJIBHBIA pa3Mep marepuaia B mpode, cpeaHuil pasmep, npeodiagaHue
YaCTHUII, YaCTHBIN BBIXOJ] KJIaCCOB.

Koumponvnas paboma Ne3
[IpuBectn 3cku3 000pyAOBaHHS Ha BBIOOpP [JIs TPOXOYEHHS, IPOOJICHUS WU
u3MenbueHus. Hanucats npuHIun paboTsl 000pyA0BaHMS, JOCTOMHCTBA U HEIOCTATKU.

Koumponvnas paboma Ned

[IpuBectu 3cku3 00OpyAOBaHUS ISl TPABUTAIIMOHHOTO M MAarHUTHOTO OOOTaIlEHUS
MOJIE3HBIX HCKomaemblX. HamucaTe mnpuHIun paboTel 000pYyAOBaHUSA, JOCTOMHCTBA U
HEIOCTATKHU.

Hanucath ¥ mpeacTaBuTh CXEMaTHYHO MEXaHU3M JIEHCTBUS  (IIOTAIIMOHHBIX
peareHToB.

Koumpoavuas paboma Nos
Knaccudukanus omnepanuit oOe3BoxuBaHMsA. WX Ha3HAyeHHs, JOCTOMHCTBA U
HEJIOCTAaTKU ONEpaIid.

Koumpoavuas paboma Neb
[IpuBecTH NPUHIMNHATBEHYIO CXeMY 000TallleHUs MAarHETUTOBOU PY/IBI.

IlpumepHnplit nepeuens mem u 3a0anuil 0711 NOO20MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB UCIIONIB3YIOTCS TIPU PA3IMYHBIX METOJaX 00oTaIeHus?

2. Korna Heo0X0[MMO TPUMEHSATh MEXaHHIECKOe oOorarieHne?

3. 13 xakux omeparuii COCTOAT MPOILecChl 00oTaIeHus?

4. Kakue mporeccsl nepepadoTKi MHUHEPAIbHOTO ChIPbsS Ha3bIBAIOTCS MOATOTOBUTEb-
HbIMU?
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5. Kakwue nporiecchl nepepadoTKi MHHEPAIBHOTO ChIPhsS HA3BIBAIOTCSI OCHOBHBIMU?

6. Kakue npoueccsl nepepabOTKH MUHEPAIbHOTO ChIPbSl HA3BIBAIOTCS BCIIOMOIATENb-
HBIMU?

7. Kakue npoyKThl 10JIy4aroT B pe3ybTaTe ooorameHus?

8. Uem ompenensercss mpeaeibHO BO3MOXKHAsE MaccoBasi JOJsl IICHHOTO KOMIIOHEHTAa B
KOHIIeHTpaTe?

9. IlpuBeTe KaUECTBEHHYIO CXEMY O0OTaIlleHHUs U CXEMY IIeTIH allaparos.

10. Yem ompenensiercss KpynHOCTb, 1O KOTOPOH IOJIE3HOE UCKOIAEMOe IpoOHTCs, U3-
MeJbYaeTcs nepes odorameHuem?

11. Tlouemy mpuMeHsieTCsl CTagualibHOE ApoOsieHue? YTo Ha3bIBaeTCsl OTKPBITHIM U
3aMKHYTBIM LIUKJIOM JpoOIeHus?

12. Kakue annaparbl HCHOIb3YIOTCS s IpOOJICHUS U U3MENbYEHUs Py ibl?

13. B ueM COCTOUT Ha3HAYECHUE OTIEPAIIil TPOXOUEHHUSI, Kiaccuukaumn?

14. Kakue annapatbl HCHOIb3YIOTCS /ISl ONepaIfii rpoXoueHust U Kiaccupukanuu?

15. Kakune 3aKOHOMEPHOCTH Jie)KaT B OCHOBE IT'PaBUTALMOHHOIO IIpoliecca odoraiieHus?
Knaccugukanus rpaBUTallMOHHBIX ITPOLIECCOB.

16. Yro HazwiBaeTcs mporeccoM oTcanku? OTcagouyHbie MAIHHEL.

17. Kakue cuibl AEHCTBYIOT HA MUHEPAJIbHbIE YaCTHIIBI Ha IOBEPXHOCTH KOHLIEHTpAllH-
OHHOTO cToJa?

18. Kakue nosie3Hble HCKOIaeMble 000ralaoTcs Ha KOHIIEHTPALMOHHBIX cTonax? Obo-
rameHne Ha BUHTOBBIX CETMapaTopax U KOHIIEHTPAIIHOHHBIX CTOJIAX.

19. Yto Takoe TsKenas cpela U Kakue THUIIbI TSKEIbIX CpeJll BCTPEYatoTCsl B MPAKTHKE
oOoramieHus?

20. B yem 3akiro4aeTcs CyIHOCTh Ipoliecca pa3/iesieHusl B TSKEIbIX cpeax?

21. Kakue cymecTBYIOT OCHOBHBIE THIIBI alliapaToB JUIsl pa3JesieHHs] B TSDKEJBIX CyC-
neH3usax? OnuumTe NpUHIKI UX paboTHI.

22. Knaccudukanust GpoTaliMoHHBIX TpoiieccoB. B uem 3akimodaercs mporecc ¢ora-
auu?

23. Yro Ha3bIBaETCS KPAeBbIM YIIIOM CMaYMBaHUs?

24. KakoBo Ha3HavyeHue (PIOTAMOHHBIX PEareHToB, UX Kiaccudukanus?

25. B ueM nipenmMytiecTBO UIOTAITMOHHOTO METOa 000TaIeHUs TIepe]] OCTATLHBIMU?

26. Yto Ha3bIBaeTcs npsiMod U obpaTHoi (ortanuei? Kakue onepanuu ¢iaoranuu Ha-
3BIBAIOTCSI OCHOBHBIMH, ITEPEYHCTHBIMU, KOHTPOJIBHBIMHA?

27. Kak BBIIENAIOTCS IIEHHbIE KOMIIOHEHTHI IPU CEJIEKTHUBHOM M KOJUJIEKTUBHO-
CEJIEKTUBHOU cxemax ¢ioTanuu?

28. Knaccudukanus ¢roTanvoHHbIX MamuH. BermomorartensHoe ¢uioTannoHHOE 000-
pyZlOBaHHE.

29. MarauTHoe 1oJI€ U ero cBoicTBa. MarHuTHasi BOCHIPUUMYHUBOCTb.

30. Kak pa3nuuaroT MUHepasbl 10 MarHUTHBIM cBoicTBaM? Kakoil cuibl TpeOyroTcs
MarHuTHBIE MOJIS JJIsl MX oOoramieHus’?

31. OTKpBITBIE M 3AMKHYTBIE MAarHUTHBIE CUCTEMBL. MarHUTHBIE MOJIS CENAapaTOpOB.

32. Kakue cyniecTByrOT TUITBI MAaTrHUTHBIX CEMapaTopoB?

33. MarHuTHBIE cenapaTopsbl A1l 000TaleHUS CHIIbHOMAarHATHBIX PY/I.

34. MarHuTHbI€ cenapaTopsl st 000raleHus Cl1a0OMarHUTHBIX PY/.

35. HazoBuTe MeTOBI M anmapaThl 00€3BOKUBAHISI TPOIYKTOB 00OTAIICHNSI.

[{enpto mabopaTOpHBIX PabOT MO JAHHOW TUCIUIUIMHE SBISETCS MPAKTUYECKOE O3Ha-
KOMJICHHE CTYICHTOB C Pa3JIMYHBIMU MPOIECCAMU U METOJaMH OOOTaIeHUS MOJIE3HBIX HC-
KOITaeMbIX, a TAKXKE MOJIyYeHHE HAaBBIKOB I10 BHIIIOJIHEHHUIO Pa3JIMYHbIX ONBITOB. B uacTHOCTH,
CTYJEHT JO0JDKEH YMETh MpPaBUILHO 00OCHOBAThH MPUMEHEHHE IMpoliecca Wil MeToja odora-
HICHUS [T 33JAHHOTO THUIIA PYJIbI, PACCUUTaTh OCHOBHBIC MOKA3aTeIN OOOTAIICHUS U TPEJ-
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CTaBUTh MHAWBUIYAJIbHBIA OT4YeT. Bce mosyueHHBbIE 3KCIEpHUMEHTANbHBIE JaHHbIE HE0OXO-
JMMO TIPOaHAIN3UPOBATh, IIPOBEPUTH BBHIIOJIHEHA JIN OCHOBHAS LEJIb PAOOTHI, CHOPMYITHPO-
BaTh BBIBOJIBL. ECIM mosyueHbl HU3KHME TEXHOJIOIMYECKHE MOKa3aTean 0OOTralieHus, yKazaTh
BO3MOJKHBIC IPUYHMHEI U ITyTH MOBBIIICHHUS TOKa3aTeINeH.

[Ipu BbIMONMHEHUH PabOT CTPOrO COONIONATH MpaBHJIa TEXHUKUM OE30MAaCHOCTH U WH-
CTPYKLIUH IO paboTe ¢ armaparypoiu.

[TepeueHs 1abopaTOPHBIX padOT:

1. 3ydenue paboThI HIEKOBOW APOOMIIKH U MIPOM3BOJCTBO CUTOBOTO aHAIIN3A
2. Vzydenune pabOThl TUPAIMOHHOTO TPOX0Ta M ompereneHue 3h(ekTuBHOCTH TpoXo-
YEHUS
3. N3yuenue npolecca U3MEIbUCHUS Pyl B IIAPOBON MEIBHUIIE
4. OOorareHune Kene3HbIX Pyl Ha MAarHUTHOM cenapaTrope
5. O0oraiieHue MoJIMMETAIUNINIECKUX PY/I I10 CXEMe MPSIMOM CeJIEKTHBHOM (proTarum
6. OGorarmieHue MoJae3HbIX HCKOMAeMbIX Ha KOHLIEHTPALIMOHHOM CTOJIE.

[Ipu BBIMOJIHEHUN KOHTPOJIBHOM PabOTHI CTYACHTHI TOJDKHBI HAYUYUTHCS PACCUUTHIBATH
KOJIMYECTBECHHBIHN MI/IHepaJIOFI/I‘-IGCKI/Iﬁ COCTaB pyd U KOHHLOCHTPATOB, OMPCACIIATL MPEACIbHO
BO3MOXKHYIO MAacCOBYIO JIOJIO KOMIIOHEHTa B IPOAYKTaX OOOTaIIeHUs ¥ MAacCOBYIO JIOIIO
KOMIIOHCHTA B O6T>CI[I/IHGHHOM IMPpOAYKTE, T.C. HpI/IO6p€CTI/I HaBBbIKHW HCIIOJIB30BaHUA TCXHOJIO-
TMYECKHX MTOKa3aTeleil UIsl cocTaBIeH s OajaHca MPOayKTOB 00OTallleHHS.

JU1s OLICHKHM ITPOIIECCOB OOOTAIIECHUS TTOJIE3HBIX UCKOMAEMbIX HEOOXOIUMO YCBOUTH OC-
HOBHBIC TEXHOJIOTMYECKHE TOKA3aTeIH: BBIXOJ MPOAYKTa, MaccoBas JIOJS KOMIIOHEHTA, W3-
BJICUCHHWEC KOMIIOHCHTA, CTCIICHb KOHICHTPAIWH, CTCIICHb COKpaIlllCHUAA, 3(1)(1)€KTI/IBHOCTI) o00o-
rameHust. CTyqeHThl JODKHBI YMETh IOJIb30BaThCsl (hopMynamMu Ui OINpeleleHusl BbIXoJa
KOHIICHTpPATa M0 JaHHBIM XHUMHWYCCKOTO aHAJIM3a MPOAYKTOB nepepa60TKI/1, YpaBHCHUAMUA Oa-
JaHCca M ypaBHEHUEM, CBS3BIBAIOLIMM MEX]y co00il OTHOCUTENbHBIE NToKa3aTenu. Kpome 3to-
TOo, CTYACHTBI OOJIKHBI HAYUUTHCA PACCUUTBIBATH OCHOBHBIC TCXHOJOTMYCCKHE ITOKA3aTCIn
pasziereHus MO CenapalMoOHHBIM XapakTepucTukaM. VHTepnpeTupoBaTh (hpakiHMOHHbBIE, Ce-
NapalroHHbIE XapaKTEPUCTUKU U S-PyHKINIO pyAbl. PasnuuaTh cenapalioHHbIE XapaKTepH-
CTUKH alIiapaTtoB I'paBUTAlMOHHOI'O0, MAarHuTHOTO, (1)J'IOTaIII/IOHHOl"O " SJICKTPHUYECKOTO MECTO-
JI0B oborarieHusi. PaccunThIBaTh 1MOKa3aTeNd BOJHO-IINIAMOBOM CXEMBbI M YMETh COCTaBIIATh
OaJsiaHC BOJIbI B ONIEPALINH.

B mporecce BBIMOTHEHUS KOHTPOJIBHON pabOThl CTYIEHTHI JOJDKHBI TaKXKe HAyUUThCS
CTPOUTH U MOJIb30BATHCS XapaKTEPUCTUKAMU KPYIHOCTHU MPOJYKTOB, ONpeaAesaTh ) PpexTnB-
HOCTb T'POXOYEHHUS U PACCUMTHIBATh KOJMUYECTBO MPOAYKTOB B ONEPALMU I'POXOUYECHHMS 10 Tpa-
HYJIOMETPUYECKUM XapaKTEPUCTHKAM; ONPEACIATh BEIMYMHY LUPKYJIUPYIOUIEH HAarpys3ku
JUISL OTHOCTAIMATIbHON CXEMbI H3MENbUYEHUS; ONPEAESITh CKOPOCTH MaACHHsI YaCTHIl pa3iny-
HBIX MUHEPAJIOB 33JaHHONW KPYITHOCTH B Pa3HBIX Cpelax.

Jlis BBIMTOTHEHUSI KOHTPOJIBHOM pabOTHl CTYIEHT NMPUHUMAET MCXOJHBIE JaHHBIC IS
Ka)KJ0ro 3a/laHusl B COOTBETCTBYIOIIMX TaOiMIax U pucyHkax. Homep BapuaHTa cOOTBETCT-
BYET MOCJIETHUM LU(ppaM B 3a4€THON KHIDKKE (IS CTYIEHTOB 3a0YHOU (OpPMBI).

BrimosHeHHas KOHTPOJIbHAasA pa60Ta MNpEaACTaBIACTCA B BUAC MOSCHUTEIbHOMN 3aII1uCKH,
oopmieHHOI ¢ cobmroeHneM TpeOOBaHUH NeHCTBYIOMUX CTaHIApTOB. B 3amucke 10IKHBI
IMPUBOJUTHCA YCJIOBHA 3a/1a4, o0ocHOBaHue IMPUHATOTO PCIICHUA, HeO6XOJIHMBIe BBIYUCIIC-
HUS, TpaUKH, TaOJIUIBI U CCBUIKM HA MCIOJIb30BAHHBIE TUTEpAaTypHbIEe UCTOUHUKU. Bee Tab-
JIMIBI 1 PUCYHKHU AOJIKHBI UMCTb HAa3BaHUEC, KPHUBBLIC HaA rpaq)m(ax AOJIDKHBI HYMCPOBATHCA C
pacuppoBKOi B MOJPUCYHOUHOU HAAMUCH. PacueTsl TOJKHBI MPOU3BOIUTHCS C MCIIOIB30-
BAHUEM CTAaHAAPTU3WUPOBAHHBIX CAWMHUIL (1)I/ISI/I‘-IGCKI/IX BCJINYHH.
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7. OIIeHO‘{HBIe cpeacrea AJisl MIpoBEeACHUSA HpOMe)KyTOqHOﬁ 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 METOJAaMHM aHA/IN3a, 3SHAHUEM 3aKOHOMepHOCTeI7[ MOBCACHUSA U YIIPABJICHUSA CBOMiCTBAMH TOPHBIX ITIOPOI 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  noBeneHus U | 1. Kakue cBoiicTBa MMHEpaJIOB UCIIOIB3YIOTCS IPU Pa3IMUHBIX METOJaX 00OTaleHUs?
yIpaBJIeHUs coiictBami | 2. Korjga Heo0X0AMMO NPUMEHATh 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 MUHEPAILHOTO 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 OOOTallIeHHs U CXEMY LI anmnapaTosB.
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
no0bluM W 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 Ipoleccax
no0bIYM W mepepaboTKH
TBEPABIX TIOJIE3HBIX HCKO-
MIAEMBIX.

Tabnuie (1Mo 3aJIaHuIo)

I1K-4 roToBHOCTBIO OCYIIECCTBJIATHD TEXHUIECCKOEC PYKOBOJACTBO N'OPHBIMH U B3PBIBHBIMHA pa60TaMn nmpu 3KCHJ1yaTaIIHOHHOﬁ pa3BEaKe, )1061)1‘-[6
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 BBIOMpATH 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:

pacCuUuThIBATh 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,
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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 MEH B XBOCTBI JUIS YCJIOBHM, 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 10 CHHKEHHIO TEXHOT€HHOW HATPY3KHU NMPOU3BOICTBA 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 NMPEeAJI0KCHHUA 10 COBCPUHICHCTBOBAHUIO OPTraHU3alluu

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 mepepadoTKu MHHEPATBHOTO CHIPhSI 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 JIOJTIO IIMHKA B KOHIIGHTPATE, COCTOSIIEM M3 IMTUPHUTA 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 IKCILIYATAIIMM MOI3€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 MAcCoBast OIS [IEHHOTO 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

Paccuntarh TeXHOIOTHYECKHE TTOKA3aTe Il 000TaneHus JIOTAIIMOHHOTO 1Iexa. Pe3ybpTarhl mpescTa-
BUTH B Tabnuie. Mcxonusie nanusie: maccoBas noiist Cu B pyae — 0,9 %, B konuentpare — 20 %, B xBo-
crax — 0,1 %.

26




0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTouHas arTecTanus 1o AUCHUIINHE «O0oraeHne nojae3HbIX HCKOMaeMbIX)»
BKJIIOYAET TEOPETHUUYECKUE BOMPOCHI, O3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHs 00ydaroIiy-
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, KaxIbplii U3 KOTOPBIX BKJIHOYAET 3 TEOPETHMUYECKUX BOIPOCA U OIHO NMPAKTHUECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHBIH MaTepuai. [1o
OKOHYAaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOYHSIOIINE
BoIpockl. [1onoKuTeNbHBIM Takke OyJeT CTpEMIIEHHE CTYACHTA U3JI0KUTh PA3JIMUYHbIE TOUYKH
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 «OTJINYHO» » (5 06a/ioB) — 00yyaromuiicst MoKa3bplBaeT BHICOKUI YPOBEHb
c(OpPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYI€HT, IPEJICTAaBIIsIET BCECTOPOHHEE, CUCTEMaTHYe-
CKO€ U INIyOOKO€ 3HaHuE y4yeOHO-IIPOrpaMMHOI0 MaTepuana, yMEHUE CBOOOJHO BBIIOJIHATh
3aJlaHus, IPEIYCMOTPEHHBIE NTPOrpPaMMOM, YCBOMBILUN OCHOBHYIO M 3HAKOMBIH C JOIOJIHU-
TENbHOU JUTEpaTypol, peKOMEHI0BaHHOW mporpamMmoil. Kak mpaBuio, oneHka "oTinyHO"
BBICTABJISIETCSl CTY/IEHTaM, YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX MOHSATUH JUCLUILIMHBI B UX
3HAYeHUU IS TprodpeTaeMoii mpodeccuu, MpOsIBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B TIOHHU-
MaHHHU, U3JI0)KEHUH U UCTIOJIb30BAHUH 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 BHIIOJHSIOUIUI PeayCMOTPEHHBIE B IporpamMme 3a/1a-
HUS, YCBOMBUIMI OCHOBHYIO JIMTEpPATypy, PEKOMEHIO0BaHHYIO B mnporpamme. Kak mpasuiio,
OLIEHKa "XOpoIo" BBICTABISAETCS CTYJAEHTaM, [MOKa3aBIIUM CUCTEMaTHYECKUN XapakTep 3Ha-
HUH [0 JUCHUIUIMHE U CIHOCOOHBIM K MX CAMOCTOSITEIbHOMY HOIOJHEHHIO U OOHOBJIEHHIO 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 MaTepuasia B 00beMe, HE0OXOIUMOM JUTsl AajbHeHIIel yde-
OBl U mpezcTosAne paboThl MO CIIENUATbHOCTH, CIIPABIISIIOIIMICS C BBIMOJIHEHUEM 3aJlaHUM,
IIPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBI C OCHOBHOW JINTEPATYpPOM, PEKOMEHIOBAHHON
nporpammoii. Kak mpasuiio, orieHka "yJ0BJI€TBOPUTEIHHO" BBICTABISETCS CTYI€HTaM, JIOMyC-
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 OLIEHKY «HEYIOBJIETBOPUTEIHHO» » (2 Oaria) — pe3ysnbTaT 00y4eHHs He TOCTUT-
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-TIPOTPaMMHOTO MaTe-
puaiia, TOCTUTHYThI IPUHIIUIHAILHBIE OIUMOKM 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 HAaBBIKM PELICHUS IPOCTHIX 3ajau.



8 YueOHo-MeTOqMYecKOe U HHPOPMALTHOHHOE o0ecTieyeHre TUCHHILTHHbBI

a) OcHoBHas JIMTEpaTypa:
1. ABpoxun, B.M. OcHOBBI o0oraiieHusi MOJE3HbIX UCKOMAeMbIX | YUeOHHK : B 2 TO-

Mmax / B.M. ABnoxuH. — 4-¢ u3n., crep. — Mocksa : ['opHas kHura, [0. 1.]. — Tom 2 : Tex-
HOJIOTUW O0oTaIeHus MoIe3HbIX uckomaeMbix — 2017. — 312 c¢. — ISBN 978-5-98672-465-
2. —Pexum mocryma: https://e.lanbook.com/book/111337

2. Herons, E.1O., IllaBakynesa, O.I1. OGoramieHue moiae3HbIXx HCKOMAEMBIX [ DIEKTPOH-
HBIH pecypc] : yueOHoe nocobue / MI'TY. - Marautoropck : MI'TY, 2016. - 1 31eKTpoH. ONT.
nuck (CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraieHne IMOJE3HBIX HMCKOMAeMBIX [DJIEKTPOHHBIM pecypc|: ydueOHoe mocoOue
/NyxknnaK.U., AxymkunB.I1., MyknakoBaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c. .- Pe-
KHM jgoctyma: http://znanium.com/catalog.php?bookinfo=501567 - 3ara. ¢ skpana. —ISBN
978-5-16-010748-6.

0) lonosiHuTeIbHAS JINTEPATypa:

1. Copokun, M.M. ®noTaninoHHBIE METO/IbI OOOTaIIeHNs. XUMUYECKUE OCHOBBI (JI0-
taruu : yaeonoe nocooue / M.M. Copokun. — Mocksa: MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum goctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. Marautssle, 3JIeKTPHYECKHE U CIICITUATBHBIE METOIBI 000TaAICHUS
MOJIE3HBIX UCKOMAaeMbIX : yuyeOHuk : B 2 Tomax / B.B. Kapmasun, B.1. Kapmazun. — 3-e uzn.,
crep. — Mocksa : ['opnas kuwura, [0. 1.]. — Tom 1 : MarHuTHbIE U AIEKTPUIECKUE METOIBI
oOoramernus mnoyiesHbix uckonaeMelx — 2017. — 672 ¢. — ISBN 978-5-98672-458-4, —
Pexxum nmoctyna: https://e.lanbook.com/book/111394

3. E.E. Annpees, O.H. Tuxonos [pobnenue, u3mMenpbyeHre U MOJATOTOBKA CHIPbS K
oboramenuto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBuTaiimoHHsie METO/IbI OOOTaIeHus: Y 4eOHUK ATl BY30B. —
M.: U3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraiieHue U KOMILJIEKCHOE HCIOJIb30BaHHE TBEP-
JbIX ToJe3HbIX uckonaeMbix. T.1 IIponeccs! annapatel: Yuebuuk. M.: MITY, 2004. — 471 c.

6. A6pamoB A.A. IlepepaboTka, oboraiieHe U KOMIUJIEKCHOE HCIIOIb30BAHHE TBEP-
IBIX T0JIe3HBIX HckomaeMbIX. T.1l1 TexHomorus oboraiieHust MoJe3HbIX UCKOMAEMBIX: YUeo-
Huk. M.: MITYVY, 2004. — 471 c.

7. AGpamoB A.A. Texnonorus nepepa®oTku u odborameHus pya: Yueb. mocod. B 2 kH.
— M.: UsparensctBo MITY, 2005.

8. Kapmazun B.B. MaruutHsie, 3JIeKTpUUECKHE U CIICIIHAIBHBIE METOIbI 000TaIeHHS
MOJIe3HBIX HcKomaembix (21) / M.: MITY, 2005.

9. lllunaes B.I1. OcHOBBI 0OOTameHHsI TIOJIE3HBIX UCKOMIAEMbIX. YU. TOcOOue IS BY-
30B. — M.: Heapa, 1986.- 296 c.

10. CpaBounuk 1o oboramienuto pya. B 3 T. /TTox pen. bormanosa O.C.-2-e usg., me-
pepab. u nom. — M.: Henpa, 1983.

11. bapckuit M./[. OnTuMu3aius TpoLecCOB pa3eiIeHUs] 3€PHUCTBIX MaTEpPHaOB. -
M: Henpa, 1978 r.

12. benpanp H.I'., CxopoGoraroBa JI.M. [lepepaboTka u Ka4ecTBO IMOJIE3HBIX HCKO-
naeMbix. — M.: Heapa, 1986.- 296 c.

13. Asmoxun B.M. OcHoBbl o0orameHus IOJE3HBIX HUCKomaeMsix. T1:
Ob6orarurensHbIe Tpoliecchl: YueOuuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoamueckue m3ganus: "OOoramenue pya", pedeparusnsiii xypHan "['lopHoe
neno", "T'opHslii xypHan", "M3BecTus BRICIINX Y4eOHBIX 3aBeIeHUI".

B) MeToanueckue yKazaHus:
1. Herons E.IO., IllaBakyneBa O.I1. OcHOBBI OOOTaIeHUs MOJE3HBIX HNCKOMAEMBIX:
WMHCTpYKIIKS 1O BHIMOJIHEHUIO JIAOOPATOPHBIX paboT i CTYASHTOB crienuansHoctu 21.05.04
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https://e.lanbook.com/book/2073
https://e.lanbook.com/book/111394

Bcex (hopMm o0ydenus.— U3n-Bo Marautoropek. 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. Hndopmamumonnas cucrema — EquHoe okHO qocTymna K oOpa3oBaTeIbHBIM PECyp-
cam. — URL: http://www.window.edu.ru.

2. HanmonanpHas wH(pOpManMOHHO-aHATUTHYECKAsT cUCTEeMa — POCCHIICKHMI WHAEKC
HayuHoro nutupoBanus (PUHII). — URL: https://elibrary.ru/project_risc.asp.

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

Google (Google  Scholar). URL:

Axanemust

9 MaTtepHaJIbHO-TeXHHYECKOE ofecriedyeHrue TUCHHILTHHDBI (MOITYJIsI)

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayUTOPUH

OcHalieHue ayJuTopun

JlekMoHHAas ayJUTOPUS

MynpTuMeauiiHbIE CPEACTBA XPAHEHUS, IEPEJAUYN U
IpeicTaBIeHHs] UHPOpMaluu

Jlaboparopus MEXaHHYECKUX HC-
OBITAaHUHN

1. JJabopaTropHasi yCTaHOBKA IIEKOBON JIPOOHIIKH;

2. JlabopaTropHasi yCTaHOBKa MEXaHHYECKOTO BCTPIXUBA-
Tes;

3. JlabopaTopHas ycTaHOBKA MIAPOBON MEIBHUIIB;

4. JlabopaTopHasi yCTaHOBKa MEJbHMIIBI C Bpallaromeics
0CBIO0;

5. JlabopaTopHasi yCTaHOBKAa HHEPIIMOHHOT'O I'POXO0Ta;

6. CtanmapTHBII HAOOp CUT;

7. JlaboparopHas (poTalmoHHas MallIMHA;

8. JlJabopaTopHbIE TpaBUTAIMOHHBIC amlmapaThl (OTCAI0Y-
Hasi MallliHa, KOHIEHTPALlMOHHBIM CTOJI, BUHTOBBIE Cema-
patopsbl);

Q. JlaGopaTopHBIi MATHUTHBIN cenaparop.

Aynuropuu 1Ji CaMOCTOSITElb-
HOU pabOThI: KOMITBIOTEPHBIC
KJIACCHI, UM TAJIbHBIE 3aJIbI OHO-
JIMOTEKHU

[MepconanbHbie KOoMIbIOTEPHI ¢ TakeTroM MS Office, BbI-
X0JI0M B VIHTE€pHET U C I0OCTYIIOM B 3JIEKTPOHHYIO UH-
(hopMalinoHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA

[Tomemienne g XpaHeHUS U
npoUIakTU4eckoro  00CITyXKu-
BaHUs y4eOHOro o00pyA0BaHUS

Hlkadsl s XxpaHeHUus y4eOHO-METOANYECKON TOKYMEH-
TalMM, y4eOHOro o0opynoBaHMA W y4eOHO-HATJISAHBIX

OCOOHH.
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