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Jlner pernerpanuy H3MeHeHUH H 1010/ 1HeHHI

JMCHMTITHHbL

‘ Aps, [Moanuce
No Pazzgen Kparxoe conepxanne Ne niporoxorna Siin
n/m | nmporpamMMmbl M3MEHCHHS/ I0TOTHeHHSE 3ace/1aHus .
Kadeipoi
Kadespsl
1 Ne 8 AKTyan3anus yyedHo-MeToandeckoro u | No 2 o5l
HHHOPMALHOHHOTO obecneuenus | or 10.10.2017 %’
JICHMIIHHBI
2 Ne 8 AxTyanusaiis yuebHo-MeToauueckoro u | Ne 2 -
HHPOPMALHOHHOTO obecrnievenns | or 04.10.2018 //%
JANCHHUILIHHDBI 1
3 Ne 8 Axryanusaims yueGHO-MeTonueckoro 1 | No 2
HHGOPMALHOHHOTO obecnievenns | ot 24.09.2019 %
>




1 Ilesin ocBOEHMSI JUCHMIIJINHBI

LlenssMmu ocBOEHHS AUCHUTTMHBI «O00ramieHue moJae3HbIX HCKOMAeMbIX) SBIISIOTCS SB-
JSIFOTCSL Pa3BUTHE y CTYAEHTOB JIMYHOCTHBIX KAa4yecTB, a Takxke (OopMHpOBaHUE IpodeccHo-
HaJIbHBIX KOMIETEHUMH B coorBeTcTBUU C TpeboBaHusmMu PI'OC BO no cneumanbHOCTH
21.05.04 T'opnoe neino.

2 MecTO AUCHMILJIMHBI B CTPYKTYype 00pa30oBaTeIbHOIl MPOrpaMMbl NOATOTOBKH
crenHaJIucTa

Jucturmmaa «OO0oraiieHHe MoJIe3HbIX HCKOIMAEMbIX)» SBJISICTCS JTUCIMIUIMHON, BXOIUT
B 0a30BYyI0 yacTh Osioka «IIpoekTHas nesATeIbHOCThY 00pa30BaTEIIbHON MTPOTPAMMBEI.

JList m3ydeHust TUCIUIUTMHBI He00X0 UMbl 3HAHUS (YMEHUs, BIaJcHHs ), chOpMUpPOBaH-
HbIE B pe3yJIbTaTe U3YUYEHUS CIAEAYIOIINX KYPCOB:

«Duzukay, «MartemaTtukay, «Xumus», «MHubopmarukay, «I'eomorus».

3uanus (yMEHUs, BJIaJICHUs), IOJIyYCHHbIC MPU U3yYEHUH JaHHOW JUCIMIUIUHBI OyayT
HEOOXOUMBI JIJIsl pa3pabOTKH, COBEPIICHCTBOBAHUS TEXHOJOTHH IMOATOTOBKH U 00OTaICHUs
MTOJIC3HBIX MCKOITAEMbBIX; CO3JIaHHMS MaJOOTXOMHBIX M 0€30TXOJHBIX TEXHOJIOTHH, KOMILIEKC-
HOT'O MCITOJIb30BaHUS MUHEPAIBLHOTO ChIPbS, I AHAIM3UPOBAHUS YCTOMYMBOCTH TEXHOJIOTH-
YECKOT'0 IIPOLIecca U KaueCcTBa BhIITYCKAEMOM NPOAYKIUU.

3 Komnerenuuu ody4armouierocsi, opMupyemMbie B pe3yjabTaTe 0CBOECHUS
AMCHUIJIMHBI M IUVIAHUPYEMbIe Pe3yabTaThl 00y4eHHs

B pesynbraTe ocBOeHMsI IUCLUILIMHBI «OO0oraiieHue MOJe3HbIX HMCKOMAEMBIX» 00y-
YaloIHiics JOKeH 00J1a1aTh CIEAYIOINMU KOMITETEHIIMSMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMITIETEHIINH

OIIK-9 BaagenneM MeTOAaAMM aHAJIN3a, 3HAHNEM 3AKOHOMEPHOCTEH MOBeIeHUsI U
ylpaBJjieHHs CBOWCTBAMM FOPHBIX MOPO/ M COCTOSTHHEM MACCHBA B Mpoleccax J00bIYH 1
nepepadoTKM TBEPAbIX MOJE3HbIX HCKONAEMBbIX, 4 TAKKe IIPH CTPOUTEIbCTBE M IKC-
TUTyaTaluM MOI3eMHBIX COOPY KeHH i

3HaThL MCTOABI aHAJIM3a, 3aKOHOMCPHOCTU ITOBCACHUA U YHPABJICHUA CBOMCTBaMH
TOPHBIX ITOPOA U COCTOAHUEM MACCHBA B IIPOLIECCAX ,[[06131‘11/1 151 nepepa60TKH
TBCPABIX MOJIC3HBIX MCKOIMACMBIX.

YMeThb BBI6HpaTB MCTOJbI aHAJIN34a, 3aKOHOMCPHOCTHU IIOBCIACHUSA W YIIPABJIICHHA
CBOMCTBaMH TOPHBIX TOPOJA U COCTOAHUCM MACCHBA B IMPOLECCAX I[O6BI‘-II/I u
nepepaGOTKH TBCPABIX ITOJIC3HBIX NCKOITACMBIX.

Bnagers CIOCOOHOCTBIO BBIOMPATh METOJbl aHANIN3a, 3aKOHOMEPHOCTH TOBEACHUS U
yIpaBiIeHUsI CBOMCTBAMH TOPHBIX MOPOJ M COCTOSHHEM MaccuBa B IpoLEC-
cax J100bI4M 1 nepepabOTKH TBEP/BIX MOJIE3HBIX HCKOMAEMBbIX.

ITK-4 roTOBHOCTBIO OCYHIECTBJISITh TEXHHYECKOE PYKOBOJACTBO FOPHBIMHM U B3PbIBHBIMH
padoTaMM NPH IKCIIYaTAIIMOHHOM pa3BelKe, 100bIYe TBEPAbIX MOJIe3HbIX HCKONAeMbIX,
CTPOMTEJIBbCTBE M JIKCINIYaTALMM MOA3EMHBIX 00bEKTOB, HENMOCPEACTBEHHO YNPABJIATH
NpoueccaMu Ha MPOU3BOJACTBEHHbIX 00bEKTOB

3HaTh OCHOBHBIE TIOHATHSI METOJIOB, CIOCOOOB M CPEJICTB MOTYUEHUS ChIPhs U KOH-
IIEHTPATOB NPH MEPEPaOOTKH MOJIE3HBIX HCKOMIAEMBIX

YMeThb BBIOMPATh TEXHOJOTHIO TTPOU3BOACTBA PAOOT MO 00OTAIIECHHIO TTOJIE3HBIX UC-
KOITaCMbIX, IPUMCHATH CHOCOGLI 1 CPCACTBA JIA MMOJTYYCHUS KOHAUITUOHHBIX
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
KOHLICHTPAaTOB
Buaners CIOCOOHOCTBIO BHIOMPATh U PACCYMTHIBATH OCHOBHBIE TEXHOJIOTUYECKUE Ta-

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKU O€30IIaCHOTO MPOU3BOJICTBA padbOT
1o mepepadoTKe U OOOTalICHUI0 MHUHEPAIBLHOTO CBHIPhsi HA OCHOBE 3HAHHIA
MPUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHHS TEXHOJIOTHYECKUX CXeM 000-
raTUTEIBHOTO IMPOM3BOJCTBA M BHIOOpAa OCHOBHOTO M BCIIOMOTATEIBHOTO
000raTUTEIILHOTO 000PYIOBAHUS

IIK-5 roToBHOCTBHI0 IEMOHCTPUPOBATH HABBIKU Pa3padoTKM IJIAHOB MEPONPUSITHIA 110
CHUKEHUI0 TEXHOT€HHOH HATPY3KHU MPOU3BOJACTBA HA OKPY:KAILYI0 Cpexy MPH IKC-
IJIyaTAlMOHHOM pa3Be/Ke, 100bIYe U NepepadoTKe TBEPAbIX MOJIe3HbIX HCKONAEMBbIX, a
TaK’Ke MPHU CTPOUTEIbCTBE U IKCIJIYyaTAlMU

3HaTh Hay4YHbIE METObl U MEPOIPUATHUS 110 CHUKEHUIO TEXHOTCHHOM Harpy3Ku Ha
OKPY’KaloIlyI0 Cpely IIPH IKCILTyaTallMOHHOM pa3Besike, J00bIYe U Iepepa-
OOTKE TBEP/IbIX MOJIE3HBIX HCKONAEMbIX

YmeThb MIPUMEHSITh Hay4YHbIE METO/bI M MEPOTIPUATHUS IO CHUKEHHUIO TEXHOTCHHON
Harpy3Kky Ha OKpY>KaloIllylo Cpey IpH dKCILTyaTallMOHHOM pa3Beake, 100bI-
4e U nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

Buaners HaBbIKAMU IIPUMEHEHUS HAYYHBIX METOJI0OB U MEPOIPHUSITHM 110 CHUKEHUIO
TEXHOTE€HHOW Harpy3Ku Ha OKPYKaIOLIYyI0 Cpeay IIPH SKCILTyaTallMOHHON
pasBezike, 10ObIYe U epepaboTKe TBEP/IBIX MOJIE3HBIX HCKOTIAEMBIX

ITK-12 roTroBHOCTBIO ONIEPATUBHO YCTPAHATH HAPYIIEHHUsI IPOU3BOACTBEHHBIX MPOLEC-
COB, BeCTH NePBUYHbIN yUeT BbINOJIHAEMbIX Pad0T, AHAJIM3UPOBATH ONlePATUBHbIE U
TeKyIlHe M0Ka3aTe/Iu MPON3BO/ACTBA, 000CHOBLIBATH NPEIJI0KEHHUS 110 COBEPIICHCTBO-
BAHUIO OPTaHM3ANMHU NPOU3BOJACTBA

3HaTh OCHOBHBIE T€HJICHIIUU PA3BUTHS MTPOU3BOACTBEHHBIX MPOIECCOB, MOKA3aTEIN
MIPOM3BOJICTBA

YMmerb MPUMEHATh U3YYEHHBIE TEHACHIIMU Pa3BUTHS IMPOU3BOJCTBEHHBIX MPOILIEC-
COB, [TOKA3aTeIH NMPOU3BOJICTBA B NPO(ECCHOHATILHOM e TEIbHOCTH

Bnaners TEHJICHIIUSIMHU PA3BUTHS MPOU3BOJICTBEHHBIX MPOIIECCOB, TTOKA3ATENN MPOU3-
BOJZICTBA B NMPpo(ecCHOHANBHON 1eATeIbHOCTH

ITK-19 roroBHOCTBIO K pa3padoTke NPOEKTHHIX MHHOBALMOHHBIX PeLIeHHH 10 IKCILTY a-
TallMOHHOM pa3BenKe, 100bI4e, MepepadoTKe TBEPABbIX MOJE3HbIX HCKONAEMbIX, CTPOH-
TeJbCTBY M KCILIYaTAllMH MOJA3eMHbIX 00bEeKTOB

3HaTh OCHOBHBIC TCHACHI VMU pa3BUTUA WHHOBAIITMOHHBIX peHIeHI/Iﬁ Io nepepa60T1<e
TBCPABLIX MOJIC3HBIX HCKOIMACMBbIX

YMeThb IMPUMEHATHb U3YYCHHBIC TCHACHIWH Pa3BUTHA HHHOBAIIMOHHBIX peHIeHI/Iﬁ 110
Hepepa60TKe TBCPABIX ITOJIC3HBIX MCKOITACMBbIX

BJ'IaI[CTL TCHACHUWAMU Pa3BUTUA NHHOBAIIMOHHBIX peH_ICHI/Iﬁ oo nepepa60TKe TBCP-
JABIX ITOJIE3HBIX MCKOIIAa€CMbIX




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 quc- | Konrponbhas pa-
1.3. Onepanun, uukibl, craaui. OneHka 3ppeKTUBHOCTH MTPOLIECCOB 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. IloHATHE O KOJMYECTBEHHBIX XapaKTEPUCTUKAX BEIIECTBEHHOI'O 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 0ora 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 aHaIN3a U MO- 2 1
CTPOCHHE XapaKTEPUCTUK KPYITHOCTH
HTtoro no pazneny V 4 2
3. IloaroToBUTENHHBIE MPOLIECCHI V OIIK-9
3.1. I'poxouenne. HazHauenue mpouecca 1 3 1 N3yuenue ocHoBHOU | 3amuTta nabopa- |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 OUILTMHE, KOHCIIEKTa I1K-19
JIEKIUH.
3.3. Apobnenue. Haznauenue apobneHus, creneHs ApoOaeHus 1 3 1 W3yuyeHne oCHOBHOI# | 3amuTa nabopa-
U JIOTIOJIHUTENBHOM | TOPHOM paboThI
3.4. Knaccudukarus 1 KOHCTPYKIIUU APOOHIIOK IS KPYITHOTO, CpEIHE- 1 JUTEPaTyphI MO JUC-
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. U3menbuenne. 3aKOHOMEPHOCTH TPOIIeCcca U3METbUCHHS 1 3 1 3ammura mabopa-
TOPHOU pPabOTHI
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3.7. Knaccudukanus paszMonbHOro obopynoBaHus. CxeMbl H3Melbue- 1
ub N3yueHnne oCHOBHOM
3.8. T'ugpaBnuyeckas kiaccu(uUKalys U €€ polib B TEXHOJIOTHMUECKUX 1 1 JOHOMHATEHHOH
cxemax (paOpuk. 3aKOHOMEPHOCTH CBOOOJHOTO M CTECHEHHOTO Ma/ICHUS nHTepaTYpHI 0 Hc- | KoHTpombHas pa
yactull. OCHOBHbIE MPUHIUIIBI KJIAaCCU(PUKALIUN 6 3
[UIUINHE, KOHCTIEKTa ora Ne
3.9. KoHCTpyKIMM MEXaHWYECKHX Kiaccu(UKaTopoB, 00JIacTh UX TPH- 1 1 nexuuit
MEHEHUS
3.10. KoHCTpyKIIMM ¥ TIPUHIIMTT ISHCTBUS THAPOLUKIOHOB 1
HToro no pazneny V 10 9 4
4. OCHOBHBIE TTPOIECCHI V OIIK-9
4.1. I'paBuTarmoHHoe obOoramieHne MoJae3HbIX UCKOMaeMbIX. TeopeTuue- 1 3 1 MsvaeHie oCHOBHO Barmmura gabopa- |I11K-4
HOBHOM o
cKre ocHOBbI. CKOpOCTb MajieHusl, KO3 (GUIIMEHT paBHONATAeMOCTH " }(I)III'IOJ'IHI/ITCJ'IB .. | Topuoi paborsr |IIK-5
HOU
4.2. Ilpouecchsl TpaBUTAIMOHHOIO OOOTallleHHs: NPOMBIBKA, OTCAJKa, 1 HHHTG ATYDBI 110 ITHC IIK-12
KOHIICHTPAIMsl Ha CTOJIaX, 0OOTalleHue Ha IIITI03aX U JKeno0ax, BUHTO- anJII:/IHeypKOcheKTa KoHThouLHas ba I1K-19
BBIX Ceraparopax, 00orameHne B TSHKEIbIX CYCIEeH3UAX f— ’ 65 a No 4 p
. Ta No
4.3. CymHOCTh ITPOLIECCOB, KOHCTPYKTUBHBIE M TEXHOJIOTMYECKHUE Mapa- 1
METpHI almmapaToB U MAIIMH, TPAKTUKA UX TPUMEHEHHUS
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 cernapa- 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 MTapaMeTPhI
4.8. CriernasibHble METO/IbI TOATOTOBKU U 000TaIlleHUs 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. TeopeTnueckrue ocHOBbI. KuHeTuka 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. daoTalMoOHHbIE MAIIMHBI, UX KJIacCU(UKALUsA, KOHCTPYKIIHS 1 UILIMHE, KOHCcIekTa | KonTponabHas 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. O6e3BOKMBaHKME 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 00oraTUTeNbHbIX (adpukax. Tunsl 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
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce npenopaBaHus IUCHMILIMHBI ««OOorameHle MOJE3HbIX HCKOMAEMBIX»)»
IIPUMEHSIIOTCS pa3JIM4HbIE BUJIbI 00pa30BaTEIbHbIX TEXHOJIOTHI.

JIeKLMOHHBIN MaTepuall 3aKperuisieTcss B Xofe J1a0opaTOpHBIX paboOT, Ha KOTOPBIX
BBIIIOJIHAIOTCS TPYNIIOBBIE WM WHAUBUAYAJIbHbIE 3aJaHUsl MO MpoijaeHHoW Teme. Ilpu
IPOBEIEHUN Ja0OpaTOPHBIX 3aHATUH MCIIOJIB3YETCS METOJ KOHTEKCTHOro OO0yd4eHus,
KOTOPBIH II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISIBJICHMSI CBA3EH MEX1Yy KOHKPETHBIM
3HAHUEM U €T0 IPUMEHEHHUEM.

[lepeqaua HEOOXOOUMBIX TEOPETHYECKHX 3HAHMM W (OPMHPOBAHHE OCHOBHBIX
IpPEeICTaBICHUHN 0 KypCy IPOMCXOIUT € UCIIOJIb30BAaHUEM MYJIbTUMEAUHHOT0 000py10BaHHUS.

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

@DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:

WNupopmaninoHHasi JIeKIKs — MOCIEI0BAaTEIbHOE U3JI0KEHUE MaTepuasia B JUCLUILIN-
HApHOW JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMH CPEACTBaMHU (MOHOJIOT
npernojaBaTes).

Cemunap — Oecenia npenojgasarelsis U CTYAEHTOB, OOCYXJIEHUE 3apaHee MOArOTOBJIEH-
HBIX COOOIIEHHIA TI0 KaKJJOMY BOTIPOCY IIJIaHA 3aHATHS C €IUHBIM JUIS BCEX NEPEYHEM PEKO-
MEHJIyeMO 0053aTeNbHOM U JONOIHUTEIBHON JIUTEPaTyPhl.

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

2. TexHoJI0rHU MPOOJIEeMHOT0 00y4eHHsI — OpraHu3aIs 00pa30BaTeIHLHOTO IpoIlecca,
KOTOpasl IpeAroiaraeT MOCTAaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/1aHUE y4EOHBIX MpoOIeM-
HBIX CUTYalUi 7151 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIIbHOM 1€ATEIbHOCTH CTYAECHTOB.

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

[TpobnemHass jekuus — U3JI0XKEHUE MaTepuaia, IMpearnojararoliee MOCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/J0B, aBTOP-
CKH€ KOMMEHTapHH, CBS3aHHBIE C Pa3IMYHBIMM MOJEIISIMH MHTEPIPETALUU U3y4aeMoOro Ma-
Tepuana.

3. ArpoBble TeXHOJIOTHHM — OpraHu3anus o0pa3oBaTeNLHOrO MpoIecca, 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 AEATEIbHOCTH CIEUANINCTa, MOJICIUPOBAHUS TAKUX CHCTEM OTHO-
HIEHUH, KOTOPBIE XapaKTEePHBI IS TOU IEATEIbHOCTH KaK LIEJIOTO.

JlenoBasi urpa — MOAEIMPOBAHUE PA3TUYHBIX CUTYallMi, CBS3aHHBIX C BBIPAOOTKOW U
MPUHITUEM COBMECTHBIX PELIEHUH, 00CYKIEHUEM BOIIPOCOB B PEKUME «MO3TOBOTO LITYp-
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 NPOEKTHOr0 00y4eHusi — opraHu3aius o0pa3oBaTeIbHOIoO Mpolecca B
COOTBETCTBUH C AJTOPUTMOM IOATAITHOTO PEIICHUs] MPOOJIEMHON 3a7aYd WM BBIOJHEHUS
yuebHoro 3ananus. [IpoekT mpeamnosaraeT COBMECTHYIO y4eOHO-TIO3HABATEIbHYIO JEATEINb-
HOCTb TPYIIBI CTYACHTOB, HAIIPAaBJICHHYIO Ha BEIPAOOTKY KOHIIETIIINH, YCTAHOBJICHUE 1IeTIel 1
3a7a4d, (POPMYJIUPOBKY OKUAAEMBIX PE3YyJIbTATOB, ONpPEICIICHUE 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 OCMBICJICHHE U PEPIIKCHIO.

OcHOBHbBIE THIIBI IPOEKTOB:

HccnenoBaTenbCkuii TPOEKT — CTPYKTypa MpuOmKeHa K popmMary Hayq9HOTO HCCIIEI0-
BaHUs (0KA3aTENIbCTBO aKTYalIbHOCTH TEMBI, ONpeAeTICHIEe HAyYHOU POoOIeMBbl, IpeaMeTa 1
o0BeKTa HWCCIeOoBaHMS, IeNied W 3a/ad, METOAOB, MCTOYHUKOB, BBIABM)KCHHE THUIOTE3BI,
0000111eHIE pe3yIbTAaTOB, BBHIBOJIBI, 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 UHTEPECaM YYaCTHUKOB IMPOCKTA, )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, 03HAKOMJICHHE YYAaCTHHKOB MPOCKTa C 3TOH MH(pOpMAIueH, ee aHamu3 u
0000111eHre 17151 Mpe3eHTauu 0oJiee UPOKOH ayAUTOPUN).

5. NHTepaKkTHBHbIE TEXHOJIOTHU — OPTaHHU3AIMs 00pa30BaTEIHLHOrO MpoIecca, KOTo-
pasi mpearnoyaraeT akTMBHOE U HETMHEITHOE B3aUMOJICHCTBHE BCEX YYACTHUKOB, JOCTH)KCHUE
Ha ITOH OCHOBE JIMYHOCTHO 3HAYUMOTO I HUX 00pa3oBaTeIbHOTO pe3yibrata. Hapsay co
CHEIHMAM3UPOBAHHBIMU TEXHOJOTUSIMU TAKOTO POJa MPUHLUIT HHTEPAKTUBHOCTU MPOCIIEKHU-
BaeTCs B OOJBIIMHCTBE COBPEMEHHBIX OOpPa30BATEIBHBIX TEXHOJOTHH. MHTEpPaKTUBHOCTH
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 «oOpaTHOW CBS3M» — JEKIUS—TIPOBOKAIMS (M3JI0KEHHUE MaTepHalla ¢ 3apaHee
3aIUIaHUPOBAHHBIMH ~ OINMMOKaMu),  JIeKIusA-Oecena,  JICKIUSA-AUCKYCCHS,  JICKIIHS-
npecckoHdepeHIus.

CeMHHAP-TUCKYCCHS — KOJUISKTUBHOE OOCYKJIEHHWE KaKOTO-JIMOO CIOPHOTO BOIpOCa,
npo0JieMbl, BBISIBICHHE MHEHUW B TpyMIe (MEXIPYMIOBON TUANOT, JUCKYCCHS KaK CIOp-
JIAasor).

6. UndopManimoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TEXHOJIOTMU — Opra-
HU3anus 00pa30oBaTEILHOTO MPOIecca, OCHOBAHHAS Ha MPUMEHEHHUH CIICIIUATH3UPOBAHHBIX
MPOrPaMMHBIX CPeJl M TEXHUYECKUX CPEICTB pabOThI ¢ MHPOpMAIIHEH.

®opMbl 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, TPAQUUICCKUX, ayINO- U BUJICOMATEPHAIIOB).

6 YueOHO-MeTOIMYeCKOe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaroIUXCsl

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

CamocrosiTenpHas paboTa CTYICHTOB MOCTPOCHA TAKUM 00pa3oM, 4To B mporecce padbo-
ThI CTYJICHTBHI 3aKPETUIAIOT 3HAHUS, MOTYYCHHBIE B TIPOLIECCE TEOPETUIECKOTO O0yUEHUs, TEM
caMbIM (GOPMHPYIOT TPOPECCHOHAITBHBIC YMEHUS U HABBIKH.

B nporiecce n3yueHus: TUCIUIUIMHBI OCYIIECTBISETCS TEKYIIUNA ¥ IEPUOAUUECKUN 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 3HAHWS, YMEHHUS U BIAJICHHE HAaBBIKAMHU CTYJIEHTOB, 0OeCreYnBaeT
CTUMYJIMPOBAHUE M MOTHBAIUIO UX JEATEIHOCTH Ha Ka)XJOM 3aHATUHU. TeKyIHi KOHTPOIb
OCYIIECTBIIsIETCS B opMe YCTHOTO ompoca (codecemoBaHms).

[Tepponnueckuii KOHTPOJb II€JIb KOTOPOTO OOOOIICHWE W CHCTEMAaTH3allds 3HAHUH,
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npoBepka 3((HEKTUBHOCTH YCBOCHUS CTYACHTAMH OIPEEIEHHOT0, JJOTUYECKH 3aBEpIIEHHOTO
CoJIepXaHusl y4eOHOTO Marepuasga OCYyIIeCTBIsAeTCsS B (GOpMe 3allUThl JaOOPaTOPHBIX, KOH-
TPOJIBHBIX padoT.

OrnieHOYHBIE CPEACTBA /I MPOBEJACHUS TEKYIIEH aTTeCTalluu

Tecmut Ona camonposepku:
Bapuanm Ne 1.

1. Yro Ha3bIBaeTCs 00OrameHneM moje3HbIX HCKONMaeMbIX?

1. D10 mporecchl XUMUYECKOTO pa3AeiICHUsS MUHEPAIIOB.

2. DTO mpoIecchl MEXaHUYECKOTO Pa3/IeieHus MUHEPaIoB 0e3 N3MEHEHUS! XUMHYECKO-
T'O COCTaBa ChIPbSI.

3. DTO OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIE MPOLIECCH 33 CUET YACTUYHOTO HIIU TTOJIHOTO
nepexo/1a AIEKTPOHOB OT OJIHUX ATOMOB K JIPYTUM.

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

2. KonuenTparom Ha3bpIBaerTcs ...

1. mpoaykT, B KOTOPOM MaccoBasi JIOJIsl TOJIC3HOI'O KOMITOHEHTA 3HAYMTEIbHO BBIIIE,
YeM B UCXOJIHOU pyJE;

2. IPOAYKT, B KOTOPOM MaccoBasi J0JIS MOJIE3HOTO KOMIIOHEHTA HUXKE, YeM B MCXOTHOU
pyxze;

3. IPOAYKT, B KOTOPOM MAaccoBasi I0JIs TI0JIE3HOTO KOMITOHEHTA BBIIIIE, YEM B UCXOIHOU
pyZe, HO HU)KE, YeM B KOHILIEHTpATE;

4. IpOIYKT, B KOTOPBIH BBIACISACTCS OOJIbIIAsi 4aCTh MUHEPAJIOB BMEIIAIOIIEH TOPOJIbI 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
n300paXkeHHe armaparos.

4. CTeneHb KOHIEHTPALMHU 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 Tepennia 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 pacnpeeNeHbl KPYITHbIE U MEJIKUE 3epHa.
. B mpo6e npeobiranaroT mamsl.

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

1. JIns KOHTPOJISt KPYMHOCTH JPOOIEHOTO MPOIYKTA.

2. J1st mosrydeHust TOBapHOT'O TIPOIYKTA 33JJAHHOH KPYITHOCTH.

3. lns pa3neneHust YacTUl], UMEIOIIMX Pa3IMyMsl B TBEPIOCTH MU (POpME KYCKOB.

4.J1n1s1 OT/ENEeHUsI TOTOBOTO IO KPYIMTHOCTH MPOAYKTa OT UCXOJHOTO MaTepualia, MoCTy-
MAIoNIero Ha JpoOIIeHUE.

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

1. KOJIOCHUKOBBIE PELLETKH.

2. TUCTOBBIE pPelIETa.

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 OTCEBAEMOTI0O Kjacca KPYIMHOCTH B HAJpPEUICTHOM MPOAYKTE 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 cymHOCTH mpouecca ApodaeHus?

1. Pa3nenenue ChIlydynx MaTepHalioB Ha KJIACCHI KPYITHOCTH.

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 CMEIIMBAaHUE PA3IMYHBIX 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
MOCJIEIYIOIETO 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 KPYHMHOCTh KYCKOB JpOOJIEHOT0 MPOJYyKTa 0oJIbIlle KPYIMHOCTH 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 nepe4ucjJeHHbIX MPOIECCOB He OTHOCUTCH K IPAaBUTAIMOHHOMY Me-
Toay ol0oramenus?

1. orcanka

2. KOHLIEHTpAIHs Ha CTOJIAX.

3.000ranieHue B TSHKEIBIX CYCIICH3HSX.

4. oborarieHue 1o TPEeHHIo.

13. O0sacTh NpUMEHEHH KOHIEHTPALMOHHBIX CTOJIOB.

1. JInst oboramieHus 30J10TOCOAepKAIIUX MMECKOB M TOHKO M3MEIbUEHHBIX PYJ 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. CymHocTh npouecca neHHoii gpuioranuu.

1. T'uapoduabHBIE YaCTUIIBI 3aKPETUISIOTCS HA BO3AYIIHBIX IMy3bIPbKaX 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 MATHHTHOTO 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 XUMUYECKUX COEIUHEHUHN U OTAeNICHHE HeMETaJIMUYeCKuX
KOMITOHEHTOB.

2. OuucTKa METAJUIOB OT HEXKENNATEeNIbHBIX IPUMeCceH.

3. Otnenenue MoJE3HBIX MUHEPAIOB OT BMEUIAIONIEH MOPOJIBI M BPEAHBIX NMPUMECEH U
HOJIy4eHHE KOHIIEHTPAaTOB, IO CBOEMY KauecTBY Y/AOBJIETBOPAIOUIMX TPeOOBAHUSAM IOCIIE-
JYIOIINX TIepeIeTIOB.

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 MOIY4YeHUs] KOTOPOro J00bIBaeTCs IM0-
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. P PeKTHBHOCTH 000TalIeHUS XapAKTepH3yeT...

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 NPUOIIIKEHHS peabHOro Mpoliecca 000raeHns K naealbHOMYy.

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 NCKOITaeMOoe.

3. KonnuecTBeHHbIE MOKa3aTey 000TaleHus A KaKJ01 ONepaluy U MPOTyKTOB.

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 fuaMeTp Kycka.

7. J1I0CTOMHCTBOM IITAMIIOBAHHBIX (JIMCTOBBIX) pelleT SIBJISIeTC:

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¢pPeKTUBHOCTH I'POXOUYCHHS:

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 I0JIE3HbIX MUHEPAJIOB.

2. Kperoctbio 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 JBYMs IUTUTAMHU.

3. 3a cueT SKCIEHTPUYHOTO 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 BOJHOM 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 pa3feneHus CMECH MHHEpaJbHBIX 3€peH MO IUIOTHOCTH B BOAHOH 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 ACHIEeBU3HA MTOJy4YEHHs] KOHIIEHTPATOB.

4. YHUBEpCalbHOCTb, BO3MOXKHOCTh pa3/I€leHUsI TIOOBIX MUHEPAIbHBIX KOMILJIEKCOB.

14. B kaKkuXx moJsixX NpPOMCXOAUT MATHUTHAS cenapanus?

1. B anexkTpuueckux mossx.

2. B HEOITHOPOIHBIX MArHUTHBIX MOJISAX.

3. B 01HOpOAHBIX MarHUTHBIX MOJISAX.

4. B 311eKTpOMarHUTHHIX MOJISX.

15. O6sacTh NpUMeHEHHs JIEKTPHYECKOH cenapanmm:
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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. OboraieHne 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. TIpoaykT, B KOTOpOM MaccoBasi J10Jisl IIEHHOTO KOMIIOHEHTA BBIIIE, YEM B UCXOJHOU
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, MOCTYNaoUuil B II00YI0 ONepalnio 000ralieH s U B JII00YI0 MallIUHY.

3. Kakoii u3 nmepe4Mc/eHHBIX NMPOLECCOB He OTHOCHTCH K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarnuTHas cenaparusi.

2. DnexTpuyecKas cernapanms.

3. PaguomMerpuueckas cenapanmsi.

4. Arnomeparusi.

4. CUTOBBIM aHAJIM30M HA3bIBAETCS:

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 mojJg MHUKPOCKOIIOM M KiacCH(HKANWs WX Ha TPYIIBI B y3KUX
IPaHUIIAX ONPEIETICHHBIX Pa3MEPOB.

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

5. Kakoro Ha3HaYeHMe ONepanii KOHTPOJIbHOI0 I'POXOYEHHUs] B CXeMaX pPyAONoa-
TOTOBKH?

1. ]It KOHTpOJI KPYIMHOCTH JIPOOJIEHOTO MPOAYKTa.

2. J171s1 mosryueHust TOBapHOTO IPOAYKTa 3aJaHHON KPYITHOCTH.

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

4. JInst oTaenenrs roToBoro no KpynmHOCTH MPOIYKTa OT UCXOJHOTO MaTepuania, MocTy-
MAIoNIero Ha JpoOIeHue.

6. Kak BiMsieT yroj HaKJIOHA NMPOCEHBAIOIEH MOBEPXHOCTH IPOX0TA HA €ro mpo-
HU3BOAUTEIBHOCTH U 3PPEKTHBHOCTH IPOXOYeHHUs1?

1. He Bnuser.

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

3. UeMm OoJblle yroja HaKjIOHA, TEM BBIIIE MPOU3BOIUTEILHOCTh TPOXOTa M HIDKE d(-
(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 mo 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 nepe4ncIeHHBIX aNllIAPaTOB He ABJISICTCH IPABUTAIMOHHbBIM ?

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 OapabaHa U3 HEMarHUTHOTO MaTepuaa.

3. Hanmmune MarHUTHOM CHCTEMBI U3 TTOCTOSTHHBIX 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. IIpumeHeHune peareHToB.

2. Co3maHue cpeapl pasfelieHHs] MPOMEKYTOYHOH TUIOTHOCTH MEXAY IUIOTHOCTSIMA
pa3fessseMbIX MUHEPAJIOB.

3. Co3gaHne HEOTHOPOTHOTO MAarHUTHOTO TTOJIS.

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

15. Iesb10 000raTUTENLHBIX POLECCOB SIBJISACTCH:

1. Boigenenue MeTaioB U3 XMMHUYECKUX COEJAMHEHHH M OT/AEJICHHE HeMEeTaUTMYECKUX
KOMITOHEHTOB.

2. OuucTKa METAJUIOB OT HEXKENATEIbHBIX PUMECEH.

3. OtneneHue MoJe3HBIX MUHEPAJIOB OT BMEIIAIOIICH MOPOIBI M BPEIHBIX MTpUMEced U
pasziereHre KOMIIOHEHTOB Ha PsiJ] MPOYKTOB, IPUTOHBIX [UIA AajbHEHIIeH nepepaboTKH.
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4. VI3BneyeHue OTAENbHBIX COCTABISAIOMIMX TBEPJOTO MOJIE3HOTO MCKOIMAEMOIo 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 OMPEICTICHHS.

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
[IpuBecTn 3CcKu3 00OpyHOBaHHMS Ha BBIOOp JUISI TPOXOYCHHS, IPOOJICHHS WU
n3MenpuYcHus. Hamucarh npuHIUI padoTel 000pyA0BaHNUs, JOCTOMHCTBA U HEJIOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTn 3cku3 00OPYAOBaHHS U IPABUTAIIMOHHOTO M MAarHMUTHOTO OOOTaIleHUs
MOJIC3HBIX HMCKOMaeMmblx. HamucaTh mnpuHIUN paboThl 000PYAOBAaHHS, JOCTOMHCTBA U
HEJIOCTATKHU.

Hamucath ® mpencTaBUTh CXEMAaTHYHO MEXAaHU3M JIEHCTBUS  (IIOTAIIMOHHBIX
peareHTOB.

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

Koumpoavuas paboma Neb
[IpuBecTH NPUHIUITUATIEHYIO CXEMY 00OTaIlIEHUs MAarHETUTOBOM PY/IbI.

Ilpumepnuoiii nepeuens mem u 3a0aHUIl 013 ROO20MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB UCHOIb3YIOTCS MPU PA3IUYHBIX METOAAX 00OTaIleHUs?
2. Korna Heo0X0MMO TPUMEHATh MeXaHHUeCcKoe odoraiieHue?

3. U3 kakux omeparuii COCTOSIT MPOIIECChl 00OTaNIeHus?

4. Kakue mpoleccsl nepepadoTKi MHUHEPATHHOTO ChIPbs Ha3bIBAIOTCS MOATOTOBUTEIb-

5. Kakue nporieccsl nepepaboTKu MUHEPAJIbHOTO ChIpbsi HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue mporeccol nepepabOTKH MHHEPATHHOTO CHIPhs HAa3BIBAIOTCS BCIIOMOTATEIh-
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 MOJIE3HOE MCKOMAeMOE IPOOHTCS, U3-
MeJb4aeTcs nepej odorameHuem?

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

12. Kakwue anmapatbl UCTIOIB3YIOTCS I IPOOICHUS U U3MEJIbUCHUS Py IbI?

13. B ueM COCTOUT Ha3HAYECHHUE OTEPaAIUil TPOXOUEHHUsI, KiacCu(uKaumn?
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14. Kakue anmapatbl HCHOIB3YIOTCS 7Sl ONIEpaIMii IPOXOUeHHs U KiIacCupuKarumn?

15. Kakue 3aKkOHOMEpPHOCTH JIEKAT B OCHOBE TPaBUTAIIMOHHOTO TIporiecca o0oramieHus?
Knaccugukarus rpaBUTallHOHHBIX ITPOIIECCOB.

16. Yro Ha3zpIBaeTcs npoueccoM otcagku? 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 KOHLEHTPALMOHHBIX CTOJIaX.

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

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

21. Kakue cylecTBYIOT OCHOBHBIE THIIbI alllapaToB JUIsl pa3JesieHHs] B TSDKEJBIX CyC-
neH3usax? OnUIuTe NPUHIUI UX pabOThI.

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 (GproTalMOHHOTO METOa 000raIeHus nepes OCTalbHbIMU?

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 ¢iortanun?

28. Knaccudukanus ¢roTanroHHBIX MamuH. BemomorarensHoe (uioTannoHHOE 000-
pyZOBaHUE.

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

30. Kak pa3nuuaroT MuHepasbl 10 MarHUTHBIM cBoicTBaM? Kakoil cuibl TpeOyroTes
MarHUTHBIE TTOJIS ISl UX 00OTaIeHns?

31. OTKpbITBIE M 3aMKHYTbI€ MAarHUTHBIE CUCTEMbl. MarHUTHBIE TOJISI CENapaTOpOB.

32. Kakue cyniecTByrOT THUITBI MAaTHUTHBIX CETIapaTopoB?

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

34. MarHuTHBIE CerapaTopsl sl 00OTaIeHHS CITA00MarHUTHBIX PY/.

35. HazoBute MeTObI M anmapaThl 00€3BOKUBAHUS TPOJYKTOB 00OTaIICHHUS.

Llenpto mabopaTOpHBIX PadOT MO MAHHOW JAWUCIUILIUHE SIBIISETCS MPAKTHUYECKOE O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3MYHBIMU MPOIECCAMH M METOJAaMH OOOTaIlIeHUs MOJIe3HBIX HC-
KOIIAa€MbIX, a TAKKC MOJYYCHHEC HABBIKOB 10 BBIMMOJIHCHUIO PA3JIMYHBIX OIIBITOB. B HYaCTHOCTH,
CTYJEHT JIOJDKEH YMETh MPaBUILHO OOOCHOBAThH MPUMEHEHHE Mpollecca Uil MeToja obora-
ICHUA OJId 3aJaHHOTO TUIIA PYAbl, paCCYUTATh OCHOBHBIC ITOKAa3aTCIN 060FaHIeHI/I$I " pena-
CTaBUTh WHIUBUIYaTbHBIA OTYET. Bece monmydeHHbIEe SKCIIEPUMEHTAIbHbIC JTaHHbIE HE00XO-
JTUMO TPOAHATTN3UPOBATh, TPOBEPUTH BBIITOJIHEHA JIM OCHOBHAS IIeJIb PabOTHI, CHOPMYITHUPO-
BaTh BBIBOJIbI. ECNM MONydeHbl HU3KHE TEXHOJOTMUYECKHE TOKA3aTeNu 00OTalieHus], yKa3aTh
BO3MOJKHBIC ITPUYXHBI U ITYTHU IMOBBIIICHUA IIOKa3aTeJIe.

[Tpu BeIMONHEHUH PabOT CTPOTO COOMIOAATH MpaBHUia TEXHUKH OE30MAaCHOCTH 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. U3ydenue npouecca U3MeJIbUYeHUS Pyl B IAPOBOM MEIbHULIE

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 KOHLIEHTPAILIMOHHOM CTOJIE.
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7. OIIeHO‘{HBIe cpeacrea AJisi MpOBECACHUSA HpOMe)lcyTO‘lHOﬁ arrecranuun

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 METOJaMHM aHA/In3a, 3SHAHUEM 3aKOHOMepHOCTeﬁ MOBCACHUSA U YIIPABJICHUSA CBOMCTBAMH TOPHBIX ITOPOX U COCTOSAHUEM
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  moBeneHus — u | 1. Kakue cBoiicTBa MUHEPAJIOB UCIIONB3YIOTCS MPU PA3IMYHBIX METOIaX 00OTaIeHUs?
yIpaBICHUS cBoiictBamu | 2. Koria HeoOxo1uMo NpUMEHSITh MEXaHU4YeCcKoe o0oramieHue?
TOPHBIX TOPOJA U COCTOSIHU- | 3. M3 Kakux ornepanuii COCTOAT MPOIECChl 0OOTaIeHUs?
eM MaccuBa B mporeccax | 4. Kakue mporeccsl nepepaboTKu MUHEPATIBLHOTO ChIPbs HA3bIBAIOTCS MOATOTOBUTEIBHBIMU?
no0brun u - mepepabotku | 5. Kakue nporecchl nepepadoTK MUHEPAIBHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU?
TBEPABIX TOJIE3HBIX HCKO- | 6. Kakue npoiiecchl nepepadoTKi MUHEPATBHOTO ChIPhsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
MaeMbIX. 7. Kakue npoayKThl IOJIY4arOT B Pe3yJIbTaTe 0O0oTaIieHus?
8. Uem ompenensercs NpeaeiabHO BO3MOXKHAsI MaccoBasi 10J1s1 HEHHOTO KOMIIOHEHTAa B KOHLIEHTpaTe?
9. lIpuBenuTe KaUeCTBEHHYIO CXeMY 00OTaIleHHs U CXeMY IIeIH anmapaToB.
10. Yem ompenensieTcsi KpYIMHOCTb, 10 KOTOPOH MOJIE3HOE UCKOMaeMoe IPOOUTCS, U3MeNbYaeTcs mepes
oOorarieHrem?
YmMmeTh BBIOMpATh METOMABl aHANu3a,
3aKOHOMEPHOCH TOBEJICHUS
U yIpaBJiCHHs CBOWCTBAMHU
TOPHBIX TIOPOX B COCTOSHH- Ilpumepnuvie npaxmuueckue 3a0anus 01 IK3AMEHA:
CocTaBuTh cxemy Ui 00oTamieHus pyabl
€M MacchBa B IIpolieccax
no0pluu U mepepaboTKu
TBEPABIX TIONE3HBIX HCKO-
MTAEMBIX.
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

OneHouHble CpeCTBA

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 OCYHIECTBJIATD TEXHUIECCKOC PYKOBOJACTBO N'OPHBIMHA U B3PBIBHBIMHA paGOTaMI/I Ipu 3KCHJIyaTaIII/IOHHOﬁ pPa3BEaAKeE, )1061:['16
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, BIAUSIIONINE 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 CIOco0bl U [ CocTaBUTH cxemy /st 000TaleHUs 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-

Onpenenuth TEXHOJIOTHYECKHE TOKA3aTeIH 000TalleHus] METHON Py/IbL:
- BBIXOJI MEIHOT'O KOHIIEHTpaTa,

- BBIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE MEJIA B MEJHBIN KOHIIEHTpAT,
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHble CpeCTBA

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 MEAH B XBOCTBI JUIS YCIOBHUHU, YKa3aHHBIX B Ta0II.
Pe3ynbTaThl pacuera TEXHOJIOTUYECKHUX MTOKa3aTeseil 0(OpMUTH B BUJIE CTAHIAPTHON TaOIMIIBI.
Omnpenenuts MapKy MEJHOIO KOHLIEHTpaTa U3 Tad.

ITK-5 roToBHOCTBI0 IEMOHCTPHPOBATH HABBIKH Pa3padoTKH IJIAHOB MEPONPHUATHIA 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€ METOJIbl 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 MEPOTIPUSITHUS 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

OneHouHble CpeCTBA

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 JOJKO MM B KOHLIEHTPATE, COCTOSIIEM 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, 000CHOBBIBATH NMPEeAJI0KCHUA M0 COBCPHICHCTBOBAHUIO OPraHU3alnin

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeuenb meopemuideCKux 60npocoé K IK3ameny.

BUTHS  INPOU3BOJCTBEHHBIX 1. Kakue mpornecchl nepepaboTKH MUHEPAIBHOTO ChIPhsI HA3bIBAKOTCS MMOATOTOBUTEIbHBIMU?
IIPOLIECCOB, IIOKa3aTeNN 2. Kakue mporieccsl mepepadoTK MHHEPAIBHOTO CHIPhsl HA3bIBAIOTCSI OCHOBHBIMHU?
IIPOU3BOJICTBA 3. Kakue npoueccsl nepepabOTK MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCSl BCIIOMOTaTEIbHBIMU?
Ymeth IIPUMEHSTh M3YyYEHHBIE TEH-
JIEHLIUY Pa3BUTUS IPOU3BOJI-
Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMEHA:
CTBEHHBIX IIPOLIECCOB, IOKa-
CocTaBuTh cxemy Ui 00oramieHus pyisl
3aTeNd  NPOU3BOACTBA B
npogeccuoHaIbHON nesi-
TEJIbHOCTHU
Bnagers TEHACHIUAMHU pa3BUTHSA

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

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

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHble CpeCTBA

IIK-19 roroBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PellleHUil 10 IKCIJIYaTAIlMOHHOM pa3Beake, 100bIUe, mepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBIX, CTPOUTEIbCTBY H IKCILUIYATAIIMM MOI3eMHBIX 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 mpeIesibHO BO3MOXKHAsA MAcCOBasi 0JIsl [IEHHOTO KOMIIOHEHTA 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 PAa3BUTHS 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 1o Cu B pyzae — 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, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOEHHS 00ydaromiy-
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 BKJIKOYAET 3 TEOPETHMUYECKUX BONPOCA U OJHO MPAKTHUYECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHBIH MaTepuai. [1o
OKOHYAaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOYHSIOIINE
BoIpockl. [1ooKuTeNbHBIM Takke OyJIeT CTpEMIIEHHE CTYACHTA U3JI0KUTh PA3JIMYHbIE 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) — 00yyaromuiicst NoKa3bplBaeT BHICOKUM YPOBEHb
c(OpPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYI€HT, IPEJICTAaBIIsIET BCECTOPOHHEE, CUCTEMaTHYe-
CKO€ U INIyOOKO€ 3HaHuE y4yeOHO-IIPOrpaMMHOI0 MaTepuana, yMEHUE CBOOOJHO BBIIOJIHATh
3aJlaHus, IPETYCMOTPEHHBIE NMPOrpaMMOM, YCBOUBIINN OCHOBHYIO U 3HAKOMBIH C JIONOJHU-
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 UCIIOJIb30BaHUM YU€OHO-TIPOrPaMMHOI0 MaTepHaa.;

— Ha OIIEHKY «XO0pomio» » (4 Gamia) — oOyJaronIuiicss MOKa3bIBa€T CPEIHUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHLMH, T.€. CTYIEHT IpEJCTaBIseT MOJHOE 3HaHHWE Y4eOHO-
IPOrpaMMHOT0 MaTepHasa, YCHEIIHO BHIIOJHSIOUIUN IPeAyCMOTPEHHBIE B POrpaMMe 3aj1a-
HUS, YCBOMBUIMI OCHOBHYIO JIMTEpPATypy, PEKOMEHIO0BaHHYIO B mnporpamme. Kak mpasuiio,
OLIEHKa "XOpoIo" BBICTABISAETCS CTYJAEHTaM, [MOKa3aBIIUM CUCTEMaTHYECKUN XapakTep 3Ha-
HUH M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSITEIbHOMY HOIIOJIHEHHIO U OOHOBJIEHHIO B
X0Jle JanpHeel yueOHol paboThl U MPOoPeCcCUOHAIBHOM 1€ TeNbHOCTH;

— Ha OLIEHKY «YIOBJETBOPUTENBbHO» » (3 Oamia) — oOydarouuiics moka3blBaeT Mopo-
rOBBIM ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMH, T.€. CTYJIEHT, MPEACTABISAET 3HAHUS OC-
HOBHOTO y4eOHO-IIPOrpaMMHOI0 MaTepuasia B 00bemMe, HEOOXOJUMOM [T JajbHEHIIen yue-
OBl U mpezcTosAne paboThl MO CIIENUATbHOCTH, CIIPABIISIIOIIMICS C BBIMOJIHEHUEM 3aJlaHUM,
IIPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBI C OCHOBHOW JINTEPATYpPOM, PEKOMEHIOBAHHON
nporpammoii. Kak npasuiio, oieHka "yJ0BJI€TBOPUTEIBHO" BBICTABISAETCS CTYJAEHTAM, JOIYC-
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 «HEYIOBJIETBOPUTENHHO» » (2 0aymia) — pe3ynbrar 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 3HAHUSIX OCHOBHOI'O Y4€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 O0bACHEHHsS MH(OpMAaLUU, HE MOXKET MOoKa3aTh MH-
TEJIJIEKTYaJIbHbIE HABBIKK PELICHUS IPOCTHIX 3a/1a4.

8 YueOHo-MeTOqMYecKOe U HHPOPMALTHOHHOE o0ecTieyeHHe TUCIHILTHHbBI

a) OcHoBHas JIMTEpaTypa:



1. ABgoxun, B.M. OcHOBBI o0oraiieHusi OJE3HbIX UCKOMAeMbIX | yU4eOHHK : B 2 TO-

Max / B.M. ABnoxuH. — 4-e u3n., crep. — Mocksa : ['opHas kuura, [0. 1.]. — Tom 2 : Tex-
HOJIOTUW O0OoTaIeHHs 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. 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. Copokun, M.M. ®noTainoHHBIE METO/IbI OOOTaIlIeHNs. XUMUYECKUE OCHOBBI (JI0-
taruu : yaeoHoe nmocodbue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. Marautssle, 3JIeKTPHYECKHE U CIICITUATBHBIE METOIBI 000TaAIICHUS
MOJIE3HBIX UCKOMAaeMbIX : yueOHuk : B 2 Tomax / B.B. Kapmasun, B.1. Kapmazun. — 3-e uzn.,
crep. — Mocksa : ['opnas kuwura, [0. 1.]. — Tom 1 : MaruuTHbIE U IEKTPUIECKUE METOIBI
oOoramenus mnoiesHbix 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, usmMenbyeHre U MOJATOTOBKA CHIPbS K
oboramenuto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBuTanimonssie MeTO Il oOoramnieHus: Y 4eOHuK A7l By30B. —
M.: U3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraiieHe U KOMIUJIEKCHOE HCIIOIb30BAHUE TBEP-
JbIX ToJe3HbIX uckonaeMbix. T.1 IIponeccs! annapatel: Yuebuuk. M.: MITY, 2004. — 471 c.

6. A6pamoB A.A. IlepepaboTka, oboraiieHe U KOMIUJIEKCHOE HCIOIb30BAHHE TBEP-
IBIX T0JIE3HBIX MckomaeMbIX. T.l1 TexHomorus oboraiieHust MOJe3HbIX MCKOMAaEMBIX: YUueo-
Huk. M.: MITYVY, 2004. — 471 c.

7. AGpamoB A.A. Texnonorus nepepaboTku u odborameHus pya: Yueb. mocod. B 2 kH.
— M.: U3parensctBo MITY, 2005.

8. Kapmasun B.B. MaruutHsie, 3JIeKTpUUECKHE U CIICIIHAIbHBIE METOIbI 00OTaICHUS
MOJIe3HBIX HcKomaembix (21) / M.: MITY, 2005.

9. lllunaes B.I1. OcHOBBI 0OOTameH st TIOJAE3HBIX UCKOMIAEMbIX. YU. TocoOue IS BY-
30B. — M.: Heapa, 1986.- 296 c.

10. CpaBounuk o oboramenuto pya. B 3 T. /ITox pen. bornanosa O.C.-2-e usn., me-
pepab. u nom. — M.: Henpa, 1983.

11. bapckuit M./[. OnTuMu3anusi TpoLecCOB pa3aeiaeHUs] 3€PHUCTHIX MATEPHANIOB. -
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 o0orameHuss TOJE3HBIX HCKomaeMmbix. 11:
Ob6orarurenpHbIe Tporecchl: Yueonuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoamueckue m3ganus: "OOoramenue pyna", pedeparusHsiii xypHan "['lopHoe
neno", "TopHslii xkypHan", "M3BecTus BRICIINX YUeOHBIX 3aBeIeHUI".

B) MeToanueckue yKazaHusi:

1. Hderoas E.1O., lllaBakyneBa O.Il. OcHOBBI oborameHusi TOJE€3HBIX HMCKOMAEeMbIX:
WMHCTpYKIIKS 1O BHIMOJIHEHUIO JIAOOPATOPHBIX paboT i CTYASHTOB criermansHoctu 21.05.04
Bcex (hopm oOyuenms.— M3a-Bo Marauroropcek. roc. TexH. yu-ta uM. ['.1. Hocogra, 2016. — 40
c. — Pexxum mocryna: https://newlms.magtu.ru/course/view.php?id=75768#section-5
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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
https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. eroas E.1O., lllaBakynesa O.I1. IlepepaboTka moyie3HBIX HCKOMAEMBIX [ DIEKTPOH-
HBI pecypc] : paktukym / MI'TY. - Marautoropck : MI'TVY, 2017. - 1 31eKTpOH. ONT. AUCK
(CD-ROM) — Pexum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

Haumenosanue 110 No noroBopa Cpok aeicTBUS TUIEH3UU
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 o1 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
1u1si Ou3Heca - CTaHgapTHBIN J-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 or 11.12.2015 11.12.2016
7Zip CBOOOJIHO PaCIpPOCTpaHsIEMOe | OECCPOUHO

1. HWudopmaumonnas cucrema — EnnHoe okHO A0cTyma K 00pa3oBaTENbHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HanuonanpHas nH(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 ofecriedyeHrue TUCHHILITHHBI (MOITYJIsl)

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

Tun u Ha3zpanue AyIUTOPUHN

OcHaleHue ayJuTopun

JlexuronHas ayauropus

MynbTUMEaNITHBIE CPEACTBA XPAHEHHUS, IEpEAadYd U
IpeJCTaBICHNs HHPOPMALIUU

Jlaboparopus MEXaHHYECKUX HC-
OBITAaHUHN

1. JlabopaTopHasi yCTaHOBKa ILIEKOBON JIPOOHIIKH;

2. JlabopaTropHasi yCTaHOBKa MEXaHHYECKOTO BCTPIXUBA-
Tes;

3. JlaboparopHasi ycTaHOBKA MIAPOBON MEIbHUIIBI;

4. JlabopaTtopHasi yCTaHOBKa MEJIbHMIIBI C Bpallaromeics
0CBIO0;

5. JlabopaTopHasi yCTaHOBKa MHEPLIMOHHOT'O TPOXOTa;

6. CTanmapTHBIN HAOOD CHUT;

7. JlaboparopHas (proTaloHHas MallIMHA;

8. JIabopaTopHble I'paBUTAIMOHHBIE ammaparbl (0Tcagoy-
Has MalIuHa, KOHIICHTPAIIMOHHBII CTOJI, BUHTOBBIE Cema-
patopsl);

Q. JlaGopaTopHBI MATHUTHBIN CEmaparop.

Aynuropuu 1Ji CaMOCTOSITElb-
HOU pabOThI: KOMITBIOTEPHBIC
KJIACCHI, YN TaJIbHBIE 3aJIbI OHO-
JIMOTEKHU

[MepconanbHbie KoMIbIOTEpHI ¢ makeTrom MS Office, BbI-
X0JI0M B VIHTEpHET U C IOCTYIIOM B 3JIEKTPOHHYIO UH-
(hopMalinoHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA

[lomemenne s XpaHeHUS H
npoduIakTU4eckoro  00CITykKu-
BaHMs Y4€OHOTO 000pyAOBaHUS

Hlkadsl s XxpaHeHUus y4eOHO-METOANYECKON TOKYMEH-
TaluM, ydyeOHOro o0opynoBaHMA W y4eOHO-HATJISAHBIX
IOCOOHUH.
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