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1 etk ocBOEHUS TUCITUILTHHBI

Lemsmu ocBoeHUs AUCHUILUIMHBI «OO0OraieHue IMOJIE3HBIX HMCKOMAEMBIX» SBIISIOTCS
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KA4eCTB, a Takke (GopmMupoBaHUE MPOodecCHOHATBHBIX
KoMITeTeHIIMK B cooTBercTBHHM ¢ TpeboBanmsmMu PI'OC BO mno cnemumansHoctu 21.05.04
I'opHoe neno.

2 MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl MOJATOTOBKH
CHeNHAINCTA

Jucuumnmna «O0oralieHne mojie3HbIX HCKOMAaeMbIX» BXOIUT B 0a30BYIO 4acTh OJ0Ka
«[IpoekTHas nesTenbHOCTY 00pa30BaTENIbHON POTPAMMBI.

JUia n3ydeHus JUCUUIUIMHBI HE0OXO0AUMBI 3HaHUS (YMEHUs, BlIaJIeHus ), CPOPMHUPOBaH-
HBIE B PE3YJbTATE U3YyUEHUS CIEIYIOIIUX KYPCOB:

«Dusukay, «MaremaTtukay, «Xumusy, «MabDOpMaTHKay, «I comorusi».

3HaHus (YyMEHUs, BIaJEHNUs), IOJTYYEHHbIE IPYU U3YYEHUHU JAAHHON JHCLUUIUIMHBI OyayT
HEO0XOUMBI /1151 pa3pabOTKH, COBEPIIEHCTBOBAHUS TEXHOJIOTUI MOJrOTOBKM M 00OTaleHus
MIOJIE3HBIX MCKOIMAEMBIX; CO3/IaHUsl MAJIOOTXOJHBIX U O€30TXOIHBIX TEXHOJOTUH, KOMILIEKC-
HOT'0 MCIOJIb30BaHUSI MUHEPAIILHOTO ChIPbS, ISl aHAIM3UPOBAHUS yCTOMYMBOCTH TEXHOJIOTH-
YECKOI0 Mpoliecca U KauecTBa BBITYCKAaeMON POAYKIIUH.

3 Kommnerenuuu odyuarmerocsi, popMupyembie B pe3yJibTaTe 0CBOEHHS
AMCHUILIMHBI M IVIAHUPYEMBbIe Pe3yJIbTaThl 00y4eHust

B pesynbrare ocBoeHUs TUCIUATLINHBI «O00TaIeHHE MOJIE3HBIX HCKOTAeMBIX» 00Y-
YaroIuics JOHKEeH 00J1a1aTh CIeIyIOIIMMHA KOMITETEHIUSIMU:

CrpyKTypHBII
DIIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIN U

OIIK-9 BiageHneM MeTOAaAMM AHAIHN3A, 3HAHUEM 3AaKOHOMEPHOCTEH MOBeIeHUs1 1
YIPaBJeHHUS CBOHCTBAMM FOPHBIX MOPOJ M COCTOSTHHEM MACCHBA B MpoLeccax 100bIYu 1
nepepadoTKH TBEPAbIX MOJE3HbIX HCKOMAEMbIX, 4 TAK)Ke IIPH CTPOUTEILCTBE H IKC-
TUIyaTalliM NMOA3€MHBIX COOPYKEeHUI

3HaTh METOJIbl aHaIN3a, 3aKOHOMEPHOCH IOBEACHMSI U YIPABJIEHUS CBOMCTBAMH
TOPHBIX MOPOJI U COCTOSIHUEM MacCuBa B Mpolieccax JOoObIUM U MepepadOTKU
TBEPABIX MOJIE3HBIX HCKOIIAEMBIX.

YmMmeTs BI)I6I/IpaTI> MCTOJABI aHaJIn3a, 3aKOHOMCPHOCH ITOBCACHUA U YIIPABJICHUA
CBOMCTBaAMH TFOPHBIX TOPOJ 1 COCTOAHHUEM MAaCCHUBaA B IIPpOLECCax )IO6I:ILII/I u
r[epepa60TI<H TBCPABIX ITOJIC3HBIX HCKOITACMBbIX.

Bnanets CIIOCOOHOCTBIO BBIGI/IpaTB MCTOJbl aHajin3a, 3aKOHOMCPHOCHU TMOBCACHHUA U
YIIpaBJICHUA CBOMCTBaMH TOPHBIX MOPOA U COCTOSAHUCM MACCHUBA B IPOIEC-
cax )106BI‘II/I n nepepa60T1<I/I TBCPABIX ITOJIC3HBIX HCKOIMACMBbIX.

IIK-4 roTOBHOCTBHIO OCYLIECTBJATH TEXHUYECKOE PYKOBOACTBO T'OPHBIMHU U B3PBIBHBIMH
padoTaMu NpPH IKCILUIyaTAllHOHHOM pa3BelKe, 100bIYe TBEPAbIX MOJe3HbIX HCKONAeMbIX,
CTPOMTENbCTBE M IKCILIYATAUMH MOA3EMHbIX 00bEKTOB, HENMOCPEACTBEHHO YIPABJIATH
NPoLeccaMy Ha MPOU3BOICTBEHHBIX 00bEKTOB

3HaThb OCHOBHBIC ITIOHATUSA METOJ0B, CIoco0oB 1 CpEACTB MOJYUYCHHUA ChIPbA U KOH-
LHCHTPATOB IIpU Hepepa6OTKI/I MOJIC3HBIX UCKOIIACMBbIX

YMmeTh BBI6I/IpaTB TCXHOJIOTUIO ITPONU3BOJACTBA pa60T 1o OGOT&H_IGHI/IIO IIOJIC3HBIX UC-
KOITaCMbIX, IPUMCHATH CIIOCOOBI M CpeAcCTBA AJId MOJIYYCHUS KOHAUIITUOHHBIX
KOHIICHTPATOB

BJ'IaI[eTB CIIOCOOHOCTEIO BBI6I/IpaTI) " paCCUUTBIBATE OCHOBHBIC TEXHOJOTHMYCCKUC I1a-
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CTpyKTypHBII
3JEMEHT [TnanupyemMble pe3ynbTaThl 00yUSHHS
KOMIIETeHILIUU

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKH OE30MIACHOTO IPOM3BOJICTBA pabOT
1o mepepadoTKke M 0OOTAIICHNUI0O MHUHEPAILHOTO CHIPhS HA OCHOBE 3HAHHMA
MPHUHIUIOB (HIOTAIIMOHHOTO MPOCKTUPOBAHKS TEXHOJIOTHYECKUX CXEM 000-
raTUTEIBHOTO IMPOM3BOJCTBA M BBHIOOPA OCHOBHOI'O M BCIIOMOIaTEILHOTO
000raTUTEIILHOTO 000PYI0BaHUS

ITIK-5 roToBHOCTBIO 1eMOHCTPHPOBATH HABBIKH Pa3padoTKH IVIAHOB MePONPHUSATHIA 110
CHU’KEHHMIO TeXHOTeHHOM HArPYy3KH NPOM3BOACTBA HA OKPYKAIOLIYI0 CPeay NPH IKC-
IJIyaTAlMOHHOM pa3Be/Ke, 100bIYe U MepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMbIX, a
TaKsKe IPU CTPOUTEJIbCTBE U IKCILIYATAUH

3HaTh Hay4YHbIE METOJIbl U MEPOIIPUATHS 1O CHIDKEHUIO TEXHOTCHHON HArpy3Ku Ha
OKPY>KAIOIIYIO Cpey MPU SKCIUTyaTallMOHHOM pa3BelKe, 100b4e U nepepa-
00TKE TBEP/BbIX MOJIE3HBIX UCKOMAEMBIX

YmMmeTh MIPUMEHSITh Hay4YHbIE METO/IbI K MEPOIIPUSATHS 110 CHIKEHUIO TEXHOT€HHOMN
Harpy3Ky Ha OKpY>KaloIllyto Cpey IIPH dKCILTyaTalluOHHON pa3BeaKe, 100bI-
4e U nepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX

Brnagerts HABbIKaMU MPUMEHEHUS HAyYHBIX METOI0B U MEPONPUITUI N0 CHUKEHHUIO
TEXHOTCHHOW HAarpy3KH Ha OKPYXKAIOIIYIO CPEAY MPHU IKCILTyaTallMOHHON
pasBeqke, 100bIYE U MepepadOoTKe TBEPABIX MOJIE3HBIX HCKOMIAEMBIX

IIK-12 roToBHOCTBI0 ONEPATUBHO YCTPAHATH HAPDYIICHUS NMPOU3BOJACTBCHHBIX IPOLEC-
COB, BECTH HepBI/I‘IHLIﬁ YU€T BBINMOJHAECMBIX pa60T, AHAJIM3HUPOBATD ONICPATHBHBIC
TEKYIIHE MoKa3aTe/Iu MpoOu3BO/JACTBA, 000CHOBBIBATDH NMPEAJIOKCHUA 10 COBEPUICHCTBO-
BaHUIO OPraHM3aluy Mpou3BoacTBa

3HaTh OCHOBHBIE TEHACHIIMY Pa3BUTHUS IPOU3BOJCTBEHHBIX MIPOLIECCOB, MOKA3aTEIN
MIPOU3BOJICTBA

YMmeTh MPUMEHSTh U3yUEHHbIE TEHICHIIUU Pa3BUTHI IPOU3BOICTBEHHBIX MPOLEC-
COB, TIOKA3aTeJIM MPOU3BOJICTBA B MPO(DECCUOHAILHON AEATEIbHOCTH

Bnanets TEHJCHIMSIMU Pa3BUTHS TPOU3BOJCTBEHHBIX MPOLIECCOB, TOKA3ATEIU MPOU3-
BOJZICTBA B MPO(PeCCHOHANBHOMN 1€ATEIbHOCTH

ITK-19 roToBHOCTBIO K pa3pa0oTKe NPOCKTHHIX HHHOBAMOHHBIX PEIICHUH 110 IKCILTya-
TAllMOHHOM pa3BeaKe, 100bI4e, MepepadoTKe TBEPAbIX MOJE3HBIX HCKONAEMBbIX, CTPOHU-
TeJbCTBY M IKCILIYaTAlluH MOJA3eMHbIX 00bEKTOB

3HaTh OCHOBHBIC TCHACHI VU Pa3BUTUA WHHOBAIIMOHHBIX peIHGHI/If/'I Io nepepa60TKe
TBCPABIX MMOJIC3HBIX UCKOITACMBIX

YmMmeTs MPUMCEHATH U3YYCHHBIC TCHACHIWHN PAa3BUTHA HHHOBALIMOHHBIX pGHIGHI/Iﬁ oo
HepepaGOTKe TBCPABIX MOJIC3HBIX HCKOITACMBIX

BJ'Ia,Z[CTB TCHACHUOWAMU Pa3BUTUA NHHOBAIIMOHHBIX pCI_HCHI/Iﬁ Io Hepepa60TI<e TBCP-
JBIX ITOJIE3HBIX MCKOIIA€MBIX




4 CTpyKTypa U coJep:KaHue JUCHUILINHBI

OO01mmas TpyAI0eMKOCTh TUCIUIUTHHBI COCTaBsieT 3eauHuiibl 108 qacos:

— KoHTakTHas padota — 10,9 akaj. yacos:
ayauTopHas pabora —8 akaj. 4acos;
BHEayJIUTOpHAas padoTa — 2,9 akaJl. 4acoB;

— caMocTosTelbHas padoTa — 88,4 akaj. Jaca;

— TIOJATOTOBKA K AK3aMeHy — 8,7 aKkaj. 4acoB.
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1. BBenenue 11 0,5 10,4 OIIK-9
1.1. ConeprxaHue TUCHUILIMHEI, €€ 3a/1a4i. 3HaUYE€HUE U POJIb oboraiie- I1IK-4
HUS TIPU UCTIONIF30BAHUU PA3INYHBIX MOJIE3HBIX HCKOMIAEMBIX W . ITK-5
3y4eHHE OCHOBHOMN
1.2. Knaccuduxkanuys npoieccoB JijIsi 000TaIleHust MOJE3HbIX HCKOMae- i . I[IK-12
U JOTIOJTHUTEIbHOU
MbIX JIuTepaTyphl 0 JUC K MK-19
- OHTPOJIbHAS
1.3. Oneparnuu, nuKibl, ctaauu. OueHka 3 peKTHBHOCTH MPOLIECCOB LMIUIMHE, KOHCIIEKTa a%OTa
o0oraieHnst 1 KOMIUIEKCHOCTH HCTIOB30BaHUS CHIPhS E—- ’ p
1.4. TIponykTel 1 IOKa3aTenu oboraiieHusi. MarepuaibHbIi OanaHc Mo '
TBEPAOMY, METAJLTY, BOJE B TEXHOJOTHYECKIX CXeMax 00OTalleHUs Py
1.5. [ToHsITHE O KOJMYECTBEHHBIX XapaKTEPUCTUKAX BEIIECTBEHHOTO CO-
CTaBa MUHEPAIHHOTO CBHIPhS U MPOTYKTOB 00OTAIICHHS
Hroro no pasneny 0,5 10,4
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2. I'panynomMeTpruecKuii cCOCTaB i 0,5 . OIIK-9
= N3ydenne ocHOBHOI
2.1. I'panynomeTpuyecKuil COCTaB Py U MPOIYKTOB 0OOTallleHus, Me- 15 N [1K-4
U IONOJTHUTENILHOM
TOJBI €r0 ONpeIeNeHUs ena R KOHTPOILHA [1IK-5
= JUTEPATYPHI IO JIHC- HTPOJIbHAS
2.2. CuroBslit ananms. lllkana kmaccudukanum, MOy IIKAJIBI KIac- Patyp P [1K-12
UIUINHE, KOHCTIEKTa pabota
cupuKanuu . I1K-19
JEKITHHA.
2.3. O6paboTKa pe3ynbTaTOB TPAHYJIOMETPUUECKOTO aHAIHM3a U TI0-
CTPOCHHE XapaKTEPUCTHK KPYITHOCTH
Hroro no pazaeny 0,5 15
3. [loaroroBUTEIBHBIE MPOLECCHI 11 1 2 20 OIIK-9
3.1. I'poxouenne. HazHauenue mpouecca N3yuenue 0CHOBHOM I1K-4
U JTOMTOJTHUTEIbHOU IK-5
3.2. D¢ deKkTUBHOCTh TPOXOUYEHUS, KJIacCU(UKALINSA U KOHCTPYKIIUHU TPO- JUTEPaATypHI IO TUC- IK-12
XOTOB LUIUIMHE, KOHCIIEKTA I1K-19

JIEKIIUN.

3.3. JIpo6nenue. Haznauenne npoOneHus, cTeneHb IpoOIeHuUs

3.4. Knaccuduxanus 1 KOHCTPYKIIUU APOOUIIOK 71l KPYITHOTO, CpeHE-
T'0 ¥ MEJIKOTO JpobieHus

3.5. KpynHoCTs, 10 KOTOpOi HE00XOUMO JPOOHUTH ChIphE Tiepe]] 000-
rameareM. Cxembl IpoOaeHus

N3ydyeHue oCHOBHOM
U TOTIOJTHUTEIbHOMN
JUTEPATYPHI 110 JIHC-
LUUIJIMHE, KOHCIIEKTa
JIEKIUH.

3.6. U3MenpueHne. 3aKOHOMEPHOCTH MPOIECCa U3METbUCHUS

3amura nabopa-
TOPHOHN pabOTHI
Kontponbhas
pabota
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3.7. Knaccugukarus pazmoiasHOro o0opynoBanusi. CxeMbl U3MeNbye-
1A N3yuenne oCHOBHOM
3.8. 'mapaBianueckas kiaccuuKanus 1 ee posib B TEXHOJIOTMUYECKUX U OMOHUTEIbHOG
cxeMax (pabpuk. 3aKOHOMEPHOCTH CBOOOHOTO U CTECHEHHOTO TTaJICHUS JIUTEpATYPHI TI0 JTHC-
gyacTull. OCHOBHBIC TPUHIUIIBI KIACCH(PUKAIIN [MILTHHE, KOHCIIEKTa
3.9. KoHcTpyKuMM MeXxaHMYEeCKUX Ki1accu(uKaTopoB, 00J1acTh UX MPHU- nexuuit ’
MEHEHUS
3.10. KoHCTpyKIIMU ¥ IPUHIUT IEHCTBUS THIPOLUKIOHOB
Hroro no pazaeny 1 2 20
4. OCHOBHBIE MPOLIECCHI i 1 2 23 OIIK-9
4.1. I'paBuTaninOHHOE OOOTAIIEHUE MTOJIE3HBIX HCKOoMaeMbIX. TeopeTuue- MavaeHie ocHOBHO I1K-4
ckue ocHOBBI. CKOpOCTb MajieHust, KO3 (OULIUEHT paBHONIA1a€MOCTH v . I1K-5
Y JIOTIOJTHUTEIEHOM
4.2. Tlporecchl TPaBUTAITMOHHOTO OOOTAIIEHUS: POMBIBKA, OTCAJIKA, STHTEPATYPHI 11O JTHC IK-12
KOHIIGHTpPALUs Ha CTOJaxX, 00oralieHre Ha IUT03ax 1 )keao0ax, BUHTO- I1K-19

BLBIX CCIlapaTopax, O60F3.H.[CHI/IC B TAKCIIBIX CYCIICH3UAX

4.3. CyniHoCTh NpOLECcCOB, KOHCTPYKTUBHBIE M TEXHOJIOTMYECKUE TTapa-
METPHI allapaToB U MAIINH, IPAKTUKA UX TPUMEHEHHUS

UTIIRHE, KOHCITEKTa
JIEKIIUN.

4.4. MarnutHoe oOoramienue. TeopeTnueckre 0CHOBbl. MarHUTHbBIE
CBOMCTBAa MUHEPAJIOB, MATHUTHBIE N0JIS1 CENApaTOPOB

4.5. O6opynoBaHue IJIi MArHUTHOTO 00OTAIICHHsI: CEnapaTop s
CHJIBHO ¥ CTAOOMarHUTHBIX PYA; CyXHe U MOKpPBIE MAarHUTHBIE cemapa-
TOPBI

N3yueHue oCHOBHOM
W JTOIOJHUTEIbHOMN
JIUTEPATYPHI 110 JUC-
LHUIUIMHE, KOHCTIEKTA
JIEKIUH.

3amura abopa-
TOPHOHN pabOTHI
KontponbHas
pabota
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4.6. Dnextpuyeckoe oboramenue. Puznyeckue 0OCHOBBI IIpoLecca, Moj-
rOTOBKa MaTepualla K 3JIEKTPUYECKOH cerapalnuu
4.7. Knaccuukanus eKTPUIECKUX CETIapaTopoB, UX KOHCTPYKTUBHBIC
Y TEXHOJIOI'MYECKHE apaMeTphbl
4.8. CriermasibHble METO/IbI TOATOTOBKH U 00OTaIlEHUsI PYA
4.9. Pynopaz6opka: oboraiieHue o TpeHuto, hopme, BeTy, Gororpa-
BUTAIMS; 00KUT py; U30UpaTebHOe APOOJICHNE, U3METbUYCHHE, XUMH-
YyecKkoe oboramieHme
4.10. ®norannonHoe oboramieHue. Teoperndyeckue ocHOoBbl. KnHeTnka
¢bnoTauun N3y4yeHne ocHOBHOM
4.11. dnoTalMoOHHbBIE peareHThl, UX Kiaccu(ukanus, Ha3HaYeHUe U Me- H JIOTIOJTHUTEITbHOM
XaHU3M JEHCTBUS nuTeparypsl 1o auc- | KontponbHas
4.12. droTanmoHHBIE MAITUHBI, UX KJIACCU(DHUKAINS, KOHCTPYKITUS LUILIMHE, KOHCIIEKTa |paboTa
JICKLIAM.
4.13. IlpakTika NpUMEHEHHUs MAIIMH Pa3IMYHbIX TUIOB (MEXaHUYECKUE,
MTHEBMOMEXaHUYECKHE, KOJIOHHBIE U Jp.). CXeMbl U peKUMBI (IIOTALUU
Hroro no pazneny 1 2 23
5. O6e3BOXHMBaHUE U OIIPOOOBAHHE i | 05 10  |Msydenue ocHOBHOIA OIIK-9
5.1. Obe3BoxuBanue. Haznauenue oneparuii 00e3B0KMBAHUSA U UX U JOTIOJIHUTENBHON [1K-4
KJaccudukanus auTepatypsl 1o quc- | Kontposmbras  |T1K-5
5.3. OnpoOoBaHue U KOHTPOJIb Ha 000TaTUTENbHbBIX (hadpukax. Tumsl u LUIUIMHE, KOHCIIEKTA pabota [1K-12
Ha3zHaueHHe Mpoo JEKIHH. I1K-19
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HToro no pazneny 0,5 10
6. O0mue cBeneHus 00 000raTUTEILHO-TEXHOJIOTHYECKOA CUCTEME 1 0,5 10 OIIK-9
. [IK-4
6.1. TexHogorn4eckue CXeMbl: KaueCTBEHHBIE, BOJHO-IIIJIAMOBBIE U CXE- HC’»Y‘I@HI/IG OCHOBHOHU T1K-5
MBI [IeTIH anmnapaToB ¥ JIOTIOJTHUTEIILHOH I1K-12
6.2. YpaBieHrue Ka4eCTBOM MOJIE3HBIX UCKOMAEMBIX MPHU UX JOObIYE, nuTeparypsl o auc- | KontpombHas |[1x-19
yCpeIHEHHE MUHEPAIBHOTO ChIPbsl B TOPHOM 11€X€ M Ha 000raTuTeIbHON HHUITMHE, KOHCIICKTA pabota
(habpuke JIEKILIHH.
6.3. TexHosorus oborameHus pyJ YepHbIX, IBETHBIX U PEJKUX METa-
noB. TpeOoBaHUS K Ka4yecTBY KOHIICHTPATOB U CHIPHS.
HToro mo pazaeny 0,5 10
HToro nmo tucuunjinue 11 4 4 88,4 IK3aMeH
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5 Obpa3oBaTesibHbIe H HHPOPMAIIMOHHbIE TEXHOJOTHHI

B nponecce npenonaBanus TUCHUIUIMHBL «O00TaleHne MOIEe3HbIX HCKONAeMbIX» IPH-
MEHSIOTCS Pa3JInYHbIE BUIBI 00pa30BaTEIbHBIX TEXHOIOTHIA.

JIeKIMOHHBII MaTepuas 3akperuisieTcss B XoJe JabopaTOpHbIX paldoT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYNIIOBbIE WM WHIUBUAYalbHbIE 3alaHus IO IpoineHHoN Teme. Ilpu
IIPOBEICHUU JITa0OPAaTOPHBIX 3aHATHM HCHONb3YeTCs METOJ KOHTEKCTHOTO OOyudeHwus,
KOTOpBIM IO3BOJISIET YCBOUTh MaTe€puall IyTEM BBISBICHMS CBA3€H MEXKIYy KOHKPETHBIM
3HAHHUEM U €T0 IPUMEHEHHUEM.

[lepenaua HEOOXOOUMBIX TEOPETUYECKHX 3HAHMKA W (OPMHPOBAHHWE OCHOBHBIX
IPEJCTAaBICHUN IO KypCy IPOUCXOIUT C UCIOJIb30BAaHUEM MYJIbTUMEIUIHOT0 000py10BaHHUS.

1. TpagunuoHHbie 00pasoBaTebHbIe TEXHOJOTHH OPUEHTUPYIOTCS HA OpPraHU3aLUI0
00pa3oBaTeNpHOrO IpoIiecca, MPEANoararllyo IpsAMYI0 TPAHCIALUIO 3HAaHUM OT Ipernoja-
BaTellsl K CTYJACHTY (MPEHMYILECTBEHHO Ha OCHOBE OOBSICHUTEIBbHO-UIUTIOCTPATUBHBIX METO-
10B 00y4eHus1). YueOHasi JAedTelNbHOCTh CTY/AEHTa HOCUT B TaKUX YCJOBHAX, KaK IPaBUIIO,
PENpPOLYKTUBHBINA XapakTep.

@DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:

WNupopmaninoHHasi JeKUUsl — MOCIEA0BATEIbHOE U3JI0KEHUE MaTepualia B JHUCLUILIN-
HapHOM JIOTHKE, OCYIIECTBIsIEMOE MPEUMYILIECTBEHHO BepOaJIbHBIMU CpeACTBaMH (MOHOJIOT
IIpenojaBaTeis).

Cemunap — Gecena mpemnojaBareist U CTYACHTOB, 00CY)XJICHHE 3apaHee MOATrOTOBIIEH-
HBIX COOOILEHUH M0 Ka)X/0My BOIPOCY IUIaHA 3aHATUS C €AMHBIM JIJISl BCEX NEPEUYHEM PEKO-
MEH/1yeMOil 00s13aTeIbHOM U JONOJHUTENbHOM JIUTEPATYPHI.

[TpakTHueckoe 3aHsATUE, TOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HAaBBIKOB IO
IIPETIOKEHHOMY AJITOPUTMY.

2. TexHoJIOTUH MPOOJIEMHOI0 00y4eHUsl — OpraHu3anus 00pa3oBaTeIbHOTO MpoIlecca,
KOTOpas MpeJrnosiaraeT MOCTaHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3JaHHE Y4eOHBIX MpoOieM-
HBIX CUTYallu# AJIs CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHOMN JAESTEIbHOCTH CTYIEHTOB.

®opMblI Y4EOHBIX 3aHATHIH C HCIOJIBb30BAHNEM TEXHOJIOTHil MPO0OJIEMHOro 00y4e-
HHSA:

[TpobnemHas nekuus — U3I0KEHUe MaTepHaia, Ipernoiararolee MIoCTaHOBKY Mpo-
OJIEMHBIX U JMCKYCCHOHHBIX BOIPOCOB, OCBEIIEHUE PA3IMUYHBIX HAyYHBIX MOAXOJ0B, aBTOP-
CKH€ KOMMEHTapHHM, CBSI3aHHBIE C PA3IMYHBIMU MOJIEISIMU MHTEPIIPETAllUd U3y4aeMoro ma-
TepHaa.

Jlexuus «BaBoem» (OMHapHAas JEKIUs) — U3JI0KEHUE Marephaia B GopMme Auanoruye-
CKOT'0 OOILIeHMs JBYX MpernojaBaresieil (Hanpumep, peKOHCTPYKLUS AUAajiora MpeicTaBuTenen
Pa3IMYHBIX HAYYHBIX IIKOJ, Ky4YEHOTO» U «IIPaKTUKa» U T.I1.).

[TpakTueckoe 3aHATHE B (OpME NPAKTHKyMa — OpraHu3alus yueOHOW paboThl, Ha-
NpaBJieHHas Ha pelleHHe KOMIUIEKCHOM yueOHO-T03HaBaTeNbHOW 3afauu, TpeOyromed oT
CTYJICHTa IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HaHUH, TaK U MPAKTUUYECKUX HABBIKOB.

[TpakTyeckoe 3aHATHE HAa OCHOBE Keilc-MeToZia — 00y4eHHe B KOHTEKCTE MOJEINpye-
MOl cUTYyallH, BOCIIPOU3BOIAIICH peanbHble YCIOBUS HAyYHOW, IPOM3BOJCTBEHHOM, oO1Ie-
CTBEHHOM aesTenbHOCTH. OOydaronyecs T0MHKHBI IPOaHAIM3UPOBATh CUTYAIUIO, Pa300paTh-
csl B CyTH NpoO0jeM, NMPEeAIOKUTh BO3MOXHbBIE PEllIeHUs] U BbIOpaTh Jiydiee U3 Hux. Keics
06a3upyroTcsi Ha peasbHOM (PAaKTHUYECKOM MaTepHalie WIM ke MPUOIKEHbl K peaJbHON cHu-
TyaluH.

3. UrpoBble TeXHOJOIMH — OpraHU3aIMs 00pa30BaTEIbHOIO MPOLECcca, OCHOBAHHAs Ha
PEKOHCTPYKIIMHN MOJIeJIel TOBEICHUS B paMKaX MPeII0KEHHBIX CIIECHAPHBIX YCIOBUH.

®opMbI Y4eOHBIX 3aHATHH C HCIOJIB30BAHMEM UIPOBBIX TEXHOJIOTHIA:

VYuyebHast urpa — popma BOCCO3/1aHUS IPEIMETHOTO M COLUANBHOTO COJIep KaHus OyIy-
el npogeccuoHaIbHON JESTENIbHOCTH CHENHAINCTa, MOJAETUPOBAaHUS TAKUX CHUCTEM OTHO-
LIEHUH, KOTOpBIE XapaKTEePHBbI AJI ATON AESITEIbHOCTH KaK LIEJI0TO0.



JlenoBasi urpa — MOACIUPOBAHUE PA3JIMYHBIX CUTYAIlMH, CBA3AHHBIX C BBIPAOOTKOW H
MPUHATHEM COBMECTHBIX pEIleHUH, 00CYXIEHHEM BOMNPOCOB B PEKUME «MO3IOBOTO IITYp-
May, PEKOHCTPYKIHEH (PyHKIIMOHAIBHOTO B3aMMOJICHCTBHS B KOJUICKTHBE H T.II.

PoneBas urpa — uMuTanus UM PEKOHCTPYKIUS MOJENIECH POJIEBOro MOBEACHUS B MPEJ-
JIO’)KEHHBIX CIICHAPHBIX YCIOBHSIX.

4. TexHOJIOTUM TPOEKTHOr0 00y4eHHs1 — OpraHu3aius 00pa3oBaTEIbHOIO Mpoliecca B
COOTBETCTBUH C JITOPUTMOM IIO3TAIMHOTO PEHICHHs MPOOJIEMHON 3aaud WM BBIMOJTHCHUS
yuebHoro 3ananus. [IpoekT mpeamnonaraer COBMECTHYIO y4eOHO-TIO3HABATEIbHYIO JEATENb-
HOCTb TPYIIIBI CTY/ICHTOB, HAPABICHHYIO HA BRIPAOOTKY KOHIICTIIINY, YCTAHOBJICHHUE LIEICH U
3a1a4, (OPMYIHUPOBKY 0KHMJIAEMBIX PE3YJIbTAaTOB, OMpPENEICHUE MPUHIIUIIOB U METOJIUK pe-
IICHHsSI TIOCTaBJICHHBIX 33/1a4, MNIAHUPOBAaHUE XOJa padOThI, MOUCK JTOCTYIMHBIX U ONTHUMAJh-
HBIX PECYPCOB, MOATAMHYIO PeaIM3allHIO IJIaHa paObOThl, MPE3ECHTALUIO PE3yJIbTaTOB PaOOTHI.

OcCHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKkuii IPOSKT — CTPYKTYypa MPHOIIKEeHa K popMaTy HAYYHOTO MCCIIEH0-
BaHUA (JI0Ka3aTeIbCTBO aKTYaJIbHOCTH TEMBI, ONpEe/IEHUE HayuYHOU MpoOsieMbl, IpeaMeTa u
0o0BEKTa HWCCIIECIOBaHUS, IeJIed M 3a1ad, METOJOB, MCTOYHHKOB, BBIIBIIKCHHE THIIOTE3BI,
0000111eHIE Pe3yNIbTaTOB, BBIBOBI, 0003HAUYEHHE HOBBIX MPOOJIEM).

TBopueckuil NpoeKT, KaK MPaBUJIIO, HE UMEET JIETalIbHO MPOpPabOTaHHON CTPYKTYpHI;
yueOHO-TI03HABATENIbHASA JESTEILHOCTh CTYACHTOB OCYIIECTBIIAECTCS B paMKax PaMOYHOIO
3aJlaHusl, OAYMHSISACH JIOTUKE U HHTEPECaM yJaCTHUKOB IPOCKTA, KAHPY KOHEYHOTO Pe3yJib-
TaTa (raszera, QUiIbM, IPa3AHUK, U3/IaHUE, SKCKYPCHUS U T.IL.).

WudopManinoHHBIH MPOCSKT — Y4eOHO-IT03HABATEIbHAS JIEATEIBHOCTD C SIPKO BBIPAKCH-
HOM 3BPUCTUYECKON HAIPABICHHOCTHIO (IIOUCK, OTOOP M CUCTeMaTu3anus HHPOpMAaI|H O Ka-
KOM-TO 00BEKTE, 03HAKOMJICHWE YYaCTHUKOB IMPOEKTa ¢ 3TOW MH(pOpManuel, ee aHalu3 U
00001IeHre 711 pe3eHTaIuy 0oJiee MUPOKO ayIUTOPUN).

5. UHTepakTHUBHbIE TEXHOJIOTHH — OpraHU3aIUs 00pa30BaATEIHLHOTO MPOIecca, KOTO-
pasi mpearnonaracT akTUBHOE M HEJIMHEWHOE B3aMMOJICHCTBHE BCEX YUACTHUKOB, JOCTH)KEHUE
Ha ATOW OCHOBE JIMYHOCTHO 3HAYMMOTO JJII HUX 00pa3oBaTelbHOro pe3ynbrara. Hapsy co
CHEIHATM3UPOBAHHBIMU TEXHOJIOTUSMHU TaKOTO POJa MPUHIIUI WHTEPAKTUBHOCTHU MPOCIEKH-
BaeTCss B OOJIBIMUHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHU. VHTEpaKTUBHOCTH
MO/Ipa3yMeBaeT CyObEeKT-CyObEeKTHBIE OTHOIICHHUS B X0/1€ 00pa30BaTENbHOTO Mpoliecca U, Kak
cleIcTBUE, (POPMHUpPOBAHUE CAaMOPAa3BUBAOIIEHCS MHPOPMAITMOHHO-PECYPCHOM CPE/IbL.

@opMbl y4eOHBIX 3aHATHI C UCMOJH30BAHHEM CHENHATU3HPOBAHHBIX MHTEPAK-
THUBHBIX T€XHOJIOTHIi:

Jlekiust «oOpaTHOW CBSI3U» — JEKIUSA—TIPOBOKAIMS (M3II0KEHHUE MaTepuala ¢ 3apaHee
3aIJTAaHUPOBAHHBIMH ~ OINMMOKaMHW),  JIeKIusA-Oecena,  JICKIUS-TUCKYCCHS,  JICKITUS-
npecckoHdepeHIus.

CeMHHAp-TUCKYCCHSI — KOJUICKTUBHOE OOCYXKIEHHE KaKOro-THOO CIOPHOTO BOIPOCA,
MpoOJieMbl, BBISIBICHHE MHEHHWH B Tpymnmne (MEXTpyIIoOBOW AMANOr, JUCKyccHUs Kak CIOp-
JTAAJIor).

6. UudopManmoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTe/ibHbIe TEXHOJOTHH — Opra-
HU3anus 00pa30BaTEIILHOTO TPOIECca, OCHOBAHHAS HAa MPUMEHEHUH CIICIHATH3UPOBAHHBIX
MIPOTPaMMHBIX CPeJl U TEXHUYECKUX CPEJICTB pabOThHI ¢ HH(pOpMALIHEH.

®dopMbI YyUEOHBIX 3aHATHH C HCIIOJIb30BaHWEM WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TE€XHOJIOTHM:

Jlexnus-Bu3yam3anusl — W3JI0KCHHE COJICPIKAHUS COMPOBOXKAACTCS Npe3CHTAINCH
(meMoHCTpaIrueil yueOHBIX MaTepUaIOB, MPEACTABICHHBIX B PA3TUYHBIX 3HAKOBBIX CHCTEMAX,
B T.4. WUTIOCTPATUBHBIX, TPa(QUUSCKUX, ayIH0- U BUJICOMATEPHAIIOR).

6 YueOHO-MeTOAMYecKOe o0ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4arommMXxcst

[To mucrummae «OOorameHne MOJIe3HBIX UCKOMAEMbIX» MPEeIyCMOTPEHa ayIUTOpHAs
Y BHEAyIUTOPHAsi CAMOCTOATENbHAs paboTa 00yJaroLIiXCsl.
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CamocrosiTenbHas paboTa CTYICHTOB MOCTPOCHA TAKUM 00pa3oM, 4TO B Tiporiecce pado-
ThI CTYJEHTHI 3aKPEIUISIIOT 3HAHUS, TOJyYEHHbIE B MTPOLIECCE TEOPETUUECKOT0 O0yUeHUsl, TEM
cambIM (hOPMHUPYIOT MTPOEeCCHOHATBHBIE YMEHUS M HABBIKH.

B npornecce u3yueHust TUCHUILUIMHBI OCYIIECTBISETCS TEKYIIUNA 1 NEPUOANYECKUN KOH-
TPOJIb 3a pe3yJbTaTaMu OCBOEHHs y4eOHOro Kypca. TeKymuii KOHTPOJIb OCYIIECTBISIETCS He-
MOCPEACTBEHHO B MPOIIECCE YCBOCHHUSI, 3aKperieHus, 00001eHUs U CUCTeMaTHU3alliK 3HAHUH,
YMEHHI, BIAJCHHUS HABBIKAMH U TIO3BOJIACT ONEPATUBHO JUArHOCTUPOBATH U KOPPEKTHPO-
BaTh, COBEPUICHCTBOBATh 3HAHMSI, YMEHHS U BJaJICHUE HaBBIKAMH CTYACHTOB, 00eCIeunBacT
CTUMYJIMPOBAHUE W MOTHBAIUIO UX JEATEILHOCTH Ha KXKIOM 3aHATHUU. TEKyIIuil KOHTPOIb
OCYIIECTBIIsIETCS B popMe yCTHOTO orpoca (codeceoBaHus).

[lepuoanyeckuii KOHTPOIbL IEIh KOTOPOro OOOOIICHHWE M CHCTEMaTH3alus 3HAHWA,
npoBepka 3H(PEeKTUBHOCTH YCBOCHUS CTYACHTaMHU ONPEIEIIEHHOTO, JIOTHYECKU 3aBEPLUICHHOTO
CoJZiepKaHusl y4eOHOro MaTepualia OCYIIECTBIAETCS B (hopMe 3aIIUThl JJAOOPAaTOPHBIX, KOH-
TPOJIBHBIX PaboT.

OrnieHOYHBIE CPEACTBA /JIs MPOBEACHUS TEKYIICH aTTecTalun

Tecmot 0na camonposepku:
Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000raleHuemM MoJie3HbIX HCKONaeMbIX?

1. D10 mpolecch XUMUYECKOTO Pa3CICHIs] MUHEPAJIOB.

2. DTO MPOoIEeCChl MEXaHMYECKOTO Pa3IeTICHIS MHHEPAIOB 063 N3MEHEHUSI XUMUIECKO-
IO COCTaBa ChIPbS.

3. DTO OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIC MPOIIECCHI 32 CYET YACTHYHOTO HIIU TTOJTHOTO
1epexo/ia AIEKTPOHOB OT OJJHUX aTOMOB K JIPYTUM.

4. 3T0 mpoLecChl U3MEHEHHSI CTPYKTYPbl, MUHEPAIBHOTO, @ MHOT1a U XUMHUYECKOTO CO-
CTaBa FOPHBIX MOPOJI B 36MHOU KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. mponykT, B KOTOPOM MaccoBas J10JIsl TOJIE3HOT0 KOMITOHEHTA 3HAYUTEIILHO BHIIIIE,
YeM B UCXOJIHOU PYJE;

2. TIPOJIYKT, B KOTOPOM MaccoBast J0JIS TIOJIC3HOTO KOMITOHEHTA HIUXKE, YeM B HICXOTHOM
PYAE,

3. MPOJYKT, B KOTOPOM MaccoOBast 0JIsl OJIE3HOTO KOMIIOHEHTA BBIIIE, YEM B HICXOJIHOM
pyze, HO HIKE, YeM B KOHIICHTPATE;

4. POIYKT, B KOTOPBIH BBIAENsAETCS OOMbINas YacTh MUHEPAJIOB BMEIAOIIEH TTOPOJIBI U
BpPEIIHBIX TTPUMECE.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1 mepeueHb U MOCIIEIOBATEIHFHOCTh TEXHOJIOTHYECKUX TPOIECCOB U OTEpaInii, KOTO-
PBIM MOJIBEpraeTcs MoJIe3HOE UCKOMaeMOg;

2 KOJMYECTBEHHBIC TTOKA3aTEIIM 000TAMCHUS JIJIST KaXKIOH ONepaliy 1 MPOJTYKTa;

3 KOJMYECTBO BOJIBI, J00ABISIEMOE B ONPE/ICIICHHBIC OTIepaIliy M MIPOIYKTHI oOorarie-
HUS;

4. myTH CIeI0BaHMS MOJIE3HOTO HCKOMAEMOTO U TIPOYKTOB O0OTAIEHUS C YCIOBHBIM
M300paKeHUE arnmapaTos.

4. CTeneHb KOHIEHTPAIUH MOKA3LIBAET:

1. Bo ckonbko pa3 macca KOHIIEHTpaTa MEHBIIIE MAacChl ChIPhs, 13 KOTOPOTO OH TOJTY-
YeH;

2. Bo ckonbko pa3 MaccoBas 07 KOMIIOHEHTA B KOHIIEHTpaTe OOJIbIIIE MAaCCOBOM JOH
ATOTO KOMITOHEHTA B UCXOHOM py/IE;

3. Kakas 10151 IEeHHOTO KOMITOHEHTA MEepelLia B XBOCTHI;

4. CteneHb MPUOIMKEHUSI PEATHHOTO TIpoliecca 000TaIIeHHs K UIeaTbHOMY.
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5. YUTo noka3piBaeT BbIMYKJIAsl XaPAKTEPUCTHKA KPYMHOCTH MO ILTIOCY?

1. B ipo6e npeoOmanatoT KpymHbIE 3epHa.

2. B npobe npeobiiaatoT MeKue 3epHa.

3. B npobe paBHOMEPHO pacnpeaeeHbl KPYITHbIE U MEIKHE 3epHa.

4. B ipoOe npeo01aIaroT miiaMebl.

6. KakoBo Ha3HaYeHHe onepaluy NPeABAPUTEIHLHOI0 IPOX0YEHHUS B CXeMaxX py/10-
IOATOTOBKH?

1. JInst KOHTPOJISL KPYIMHOCTH JPOOJICHOTO MPOIYKTA.

2. I mosrydyeHusi TOBApHOTO MPOJIYKTa 3aJaHHON KPYITHOCTH.

3. [y pa3aeneHus 9acTull, IMEIOIINX Pa3Indusl B TBEPIAOCTH WK (POpME KYCKOB.

4.]1ns1 oTneneHust TOTOBOIO MO KPYMHOCTH MPOJAYKTa OT UCXOAHOTO MaTepualia, mocTy-
MAIOIIET0 Ha IpoOIIeHuE.

7. s TpOX0YeHHsI KPYMHOKYCKOBOI0 MaTepHuaJia NpeuMyIieCTBEHHO UCTI0JIb3Y-
I0TCH...

1. KOJTOCHMKOBBIE PEIIETKH.

2. TAUCTOBBIC PEIIETA.

3. IPOBOJIOYHBIE CETKH.

4. nyroBbIE CUTA.

8. IIpu xkakoMm yci10BMH 3G (PeKTUBHOCTH I'POXOYEHHS PABHA HYJIIO?

1. Coneprkanue 0TCEBaEMOT0 Kilacca KPYIMHOCTH B HCXOJIHOM py/ie paBHO COJEPKaHUIO
OTCEBAEMOT0 KJlacca B HAJPELUIETHOM IPOAYKTE.

2. Copep:xaHue OTCEBAEMOT0 Kjacca KPYIMHOCTH B HAIPEIIETHOM MPOJIYKTE PABHO HY-
JI10.

3. Cozeprkanme 0TceBaeMoro Kjacca KpymHOCTH B UCX0HOM pyae paBHo 100%.

4. CopnepkaHue 0TCEBAEMOT0 Kjlacca KPYIMHOCTH B HaJIPEIIETHOM MPOIYKTE PaBHO
100%.

9. B yeM cymiHOCTBH npouecca ApodJieHus?

1. Paznenenue ChIMydnx MaTepuaioB Ha KIacChl KPYMTHOCTH.

2. Paznenenue mone3HbIX NCKOMAEMBIX MO ISHCTBHEM BHEITHUX CHII, TIPEOI0IEBAI0-
IIMX BHYTPEHHUE CUITBI CLETUICHUS] MEXKIY YaCTUIIAMHU.

3. OTzneneHne OCHOBHOM Macchl BMEIIAIOMIEH TTOPOIBI OT HCXOTHON Py/IbI IEpe] TOH-
KHM U3MENbYCHHEM.

4. ]Jlo3upoBaHNE U CMEIIMBAHUE PA3IMIHBIX 110 KAYECTBY IMOJIE3HBIX UCKOMACMBIX IS
MOBBILIEHUS OJJHOPOTHOCTH KaYE€CTBEHHOT'O COCTaBa Py/I.

10. Yrto noka3pIBaeT creneHb ApodaeHusi?

1. Bo ckosbKO pa3 pa3mMep OTBEPCTUH MPEABIAYIIEro cuTa 0OoJIbIlie pa3Mepa OTBEPCTUIM
MOCIIEAYIOIIETr0 CUTa B CTAHJAPTHOM Ha0Ope CHT.

2. Bo ckoJibKO pa3 KpyImHOCTH JIPOOJICHOTO MPOIYKTa OOJIbIIE pa3Mepa pa3rpy309HOM
1IN IPOOUIIKH.

3. Bo cKkobKO pa3 KpymHOCTh KYCKOB IPOOJICHOTO TIPOIYKTa MEHbBIIIE KPYITHOCTH KYyC-
KOB, TIOCTYMAIOIINUX Ha IpoOJIeHNE.

4. Bo CKOJIBKO pa3 KPYITHOCTh KYCKOB JAPOOJIEHOTO MPOAYKTa OOJIBIIEe KPYITHOCTH KYyC-
KOB, TIOCTYIMAIOIINUX Ha IpoOJIeHNE.

11. B MeibHMIIaX caMOU3MeJIbYCHUSI M3MeJIbYaloleil cpeaoii ABJIAIOTCS:

1. cranpHBIE CTEPIKHU.

2. CTaJIbHbIC WU YyTYHHBIE IIapPHI.

3. pymHas «rays.

4. KpymHbIE KYCKU PY/IBIL.

12. Kakoii U3 nepe4ncaeHHBIX IPOLECCOB HE OTHOCHTCS K TPABUTALIMOHHOMY Me-
TOAY OOorameHus?

1. orcaaka

2. KOHIICHTpAIIHsI Ha CTOJIAX.
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3.000raieHne B TSHKEIBIX CYCIICH3USX.

4. oboramieHue o TPEHUIO.

13. O0aacTh NpUMeHEeHNS KOHIEHTPAIMOHHBIX CTOJIOB.

1. lnsa oGoramieHus 30J10TOCOIEPKAIINX MTECKOB M TOHKO U3MENIbUEHHBIX Pyl PEIKHX
METAJIJIOB KPYITHOCTBIO MEHEE 3 MM.

2. [1ns oboramenus yriaeid kpynHoctbio 250-0,5 mm.

3. s oboramieHus pya 4epHBIX METAIIOB KpymHOCTHIO0 50-0,2 MMm.

4. J1na oboraieHus CyibGUIHBIX Pyl IBETHBIX METAJIOB.

14. CymHocTh npouecca neHHou gaoranuu.

1. T'uapodunbHbIe YaCTULIBI 3aKPEIUISIOTCS Ha BO3AYUIHBIX ITy3bIpbKaX W BCIUIBIBAIOT HA
MMOBEPXHOCTh, THIPO(OOHBIE YACTHUIIBI OCTAIOTCS B 00bEME MYIIBITHI.

2. 'mapodoOHBIC YaCTHIIBI 3aKPETUISIFOTCS Ha BO3IYITHBIX My3bIPhKaX W BCILIBIBAIOT HA
MOBEPXHOCTb, THUIPO(PUILHBIE YACTULIBI OCTAIOTCS B 00BEME MYJIBIIBI.

3. T'mapodoOHbIe U THAPOPUIBLHBIC YACTUIIBI 3AKPETUIIOTCS Ha BO3YITHBIX ITy3bIPbKaxX
Y BCIUTBIBAIOT HA TIOBEPXHOCTD.

4. I'mapodoOHbIe U THAPOPUIEHBIC YACTHIIBI OCTAIOTCS B 00BbEME MYJIBITBL.

15. OCHOBHBIM (PM3MYECKHUM CBOHICTBOM MHUHEPAJIOB, ONPEACSIIOIIMM BO3MOK-
HOCTh MATHUTHOTO 000raleHnsl, ABJISETCS:

1. VnenpHas MarHuTHas BOCIPUUMYHBOCTb.

2. JludnexTpudeckast MPOHUIIAEMOCTb.

3. JlromuHeceHus (X0J0/IHOE CBEUCHUE).

4. TpubosnekTpuyecKuii 3PPeKT.

Bapuanm Ne 2.

1. esabi0 000raTUTEILHBIX MPOLECCOB SABJISIETCS:

1. Beienenre METaIOB U3 XUMUYECKUX COCIMHEHUN U OT/IEJICHHE HEeMETAITTMYeCKUX
KOMITOHEHTOB.

2. O4ncTKa METAJNIOB OT HEXKENATEIbHBIX TPUMECEH.

3. OTaeneHue MOJIE3HBIX MHHEPAIOB OT BMEMIAIOIICH TTOPOIBI M BPEIHBIX MTPUMeceld U
MOJIy4eHHE KOHIIEHTPATOB, MO CBOEMY KauyeCTBY YIOBJIETBOPSIONIMX TPEeOOBAHHIM MOCIe-
TYIOIINX TEPEIEIIOB.

4. VI3BnedeHre OTAETbHBIX COCTABISIONIUX TBEPJIOTO MaTepuana ¢ MOMOIIbIO PacTBO-
puTens.

2. lleHHBIM KOMIIOHEHTOM HA3bIBAETCH:

1. CxormuieHHe MOJIE3HBIX UCKOTAaeMbIX B 36MHOM KOpE.

2. DIEMEHT WK MPUPOIHBIA MIUHEPAI, C SN0 MMOyYEeHUsT KOTOPOTO JI0OBIBACTCS TI0-
JIE3HOE UCKOIIaeMOE.

3. ITlpupoaHoe xuMHYECKOe COeMHEHHE, 00pa3yrolieecs Py pa3ITuIHbIX (U3HKO-
XUMHUYECKUX TPOIIeCcCax, MPOTEKAOIINX B IITyOMHAX M Ha TTOBEPXHOCTH 3EMIIH.

4. DneMeHTHl WIH MPUPOJHBIE MUHEPAIbI, KOTOPhIE YXYAIIAIOT KaueCTBO KOHIIEHTpa-
TOB.

3. 3¢ peKTHUBHOCTH 000ralIeHUsI XapaKTepu3yeT...

1. momHOTY OTAENEHUsI MEJIKOTO MaTepuasna OT KPYITHOTO.

2. U3BIIEYCHHE TPAHUYHOTO KJIACCa KPYIMHOCTH B CJIMB UITU B TTECKH.

3. JI0JTI0 TIEHHOTO KOMITOHEHTA, TIEPEIIS/IIIEeTro B KOHIICHTPAT M3 UCXOHOHN PY/IbI.

4. cTeneHb MPUONIMIKEHHS PEaIbHOTO TIpoIecca 00oralieHus K uaeaabHOMY.

4. BogHo-n1aMoBasi cxeMa NOKa3bIBaeT:

1. [lyTu cnemoBaHus MOJAE3HOTO UCKOITAEMOTO U MPOTYKTOB 00OTAIEHHUS C YCIIOBHBIM
M300paKeHNEM arnaparos.

2. IlepeueHs U MOCIEIOBATENILHOCTh TEXHOJIOTUUYECKHX MIPOIIECCOB U OTEpaIiu, KOTo-
PBIM TIOJIBEpTraeTCs MOJIE3HOE UCKOTIAaeMOg.

3. KonmdecTBeHHbIE MOKa3aTean 000TalleHUs U KOKIOW OTepaiui ¥ IPOAYKTOB.
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4. KonndecTBo BOJIBI, 00aBIsIeMOE B OTJENIbHbIE ONEPalK U POAYKTHI.

5. Kakasi u3 nepeunciieHHBIX Oonepanuii He OTHOCUTCS K MOJATOTOBUTEIbHBIM MPO-
neccam odoramenus?

1. Ipob6nenue.

2. I'poxouenmue.

3. Ycpennenue.

4. O4nCcTKa CTOYHBIX BOJI.

6. UTo noka3piBaeT TOUYKA NMepecevyeHusi CYMMAPHOI XapaKTePUCTUKHU IO TIIOCY»
¢ ocbl0 abcumcce?

1. Pazmep MakcUMalIbHOTO KycKa B mpo0e.

2. Pazamep MUHMUMAIILHOTO KycKa B mpo0e.

3. CpenHeMe TMaHHBINA pa3Mep.

4. Cpegnuil tuameTp Kycka.

7. 10CTOMHCTBOM IITAMIIOBAHHBIX (JIMCTOBBIX) peleT sIBJISIeTCS:

1. IlpopomKkuTenbHBIN CPOK CIIYKObI M MOCTOSIHHBIN pa3Mep OTBEPCTUH.

2. borpIiast TIOMIAAb «GKUBOTO CEYCHUS.

3. Manast niomaab «KHUBOTO CEYCHUSI.

4. BbICTpbIil U3HOC, PA3PHIB U CMEILIEHUE ITPOBOJIOYEK.

213. g)opMy.Ha ISt pacyera 3(PpPeKTUBHOCTH IPOXOYCHHUS:

=&k — Vx;

2.E=_7.(B-a).
ﬂ(ﬁ o)

(L-—ala- J
~ a(100-a)(8-0)’

Quoop.
4. F = —“* 10
andp. *
9. Uem omnpeneisieTcsi r1aBHbIM 00pa30M KOHEYHAsl KPYNMHOCTH APO0JI€HOr0 NMpo-
aykra?

1. Pa3mepoM BKparjieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.

2. KpenocTthro py/isl.

3. MaccoBoii 1051€eii IeHHOTO KOMIIOHEHTA B py/Ie.

4. KpymmHOCTBIO UCXOAHOU PY/IbI.

10. Kakum 00pa3oM nMpoMCXOaHUT Npouece Apod/ieHnsl B KOHYCHBIX Apo0uJIKax?

1. 3a cuer TMHAMUYECKOTO BO3JIEHCTBUS POTOpA.

2. 3a cueT pa3aBIUBaHU MEXITY IBYMS TUTUTAMH.

3. 3a cYeT 3KCUEHTPUIHOTO IBUIKCHHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaThIBaHUsA 3yObsSMHU M pacKaJbIBaHUS 10 TpeOyeMOi KPYIHOCTH.

11. IlonsiTHE O TUAPABINYECKOH KIaccH(puKanmuu.

1. IIpouecc pazaeneHus cMecu MUHEpPaIbHBIX 3€PEH Ha KJIacChl KPYITHOCTH MO CKOPO-
CTSIM OCa)KJIEHUs B BOJAHOM Cpee.

2. Ilpomecc pa3aeneHusi CMECH MUHEPATBHBIX 3€PEH Ha KIIACChI KPYITHOCTH TI0 CKOPO-
CTSIM OCaXXJIEHUs B BO3YLIHOM cperie.

3. Ilporecc pazaeneHus: cMECH MUHEPaIbHBIX 3€PEH Ha KJIACCHI KPYITHOCTH TIPH TTOMO-
L1 IPOCEUBAIOIINX TIOBEPXHOCTEN.

4. Tlpouecc pa3aeneHust CMECH MUHEPAJIbHBIX 3€PEH I10 INIOTHOCTH B BOAHOMH cpee,
MyJBCUPYIOLIEN OTHOCUTEIBHO PAa3AeIsieMO CMECH B BEPTUKAIILHOM HallpaBICHHUH.

12. IIpouecc pa3iesieHUs YACTHIL B TAKeJbIX cpeaax (CycneH3usix) NPOUCXOAUT:

1. I'lo IUIOTHOCTH YaCTHII.

2. 1o ckopoCTSIM MaieHHs YacTHIl B CpeIe.

3. ITo kpymHOCTH YacTHULI.
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4. Tlo popme vacruir.

13. I''1aBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOI0 METO/a 000TallleHN sl SABJISICTCS:

1. Huzkuii pacxo1 3JIeKTPOIHEPTHUH.

2. IIpocTroTa Npon3BOICTBEHHOI'O KOMILIEKCA.

3. OTHOCHUTENbHAA JEIIEBU3HA [10JIy4YEHHs] KOHLIEHTPATOB.

4. YHuBEpCabHOCTb, BO3MOKHOCTh Pa3/I€leHUsI JIOObIX MUHEPAJIbHBIX KOMIUIEKCOB.

14. B kaKkux moJsixX NpoMCX0AUT MATHUTHAS cenapanus?

1. B anexTpudeckux mnosx.

2. B HEOAHOPOIHBIX MArHUTHBIX MOJISX.

3. B 01HOPOHBIX MAaTHUTHBIX MOJISX.

4. B »51eKTpOMarHuTHbBIX HOJISX.

15. O6sacTh NpUMeHEeHHs YJIeKTPHYECKOH cenapanmm:

1. OGoraienue pys YepHBIX METAJIIOB.

2. OOoraiieHue TeXHOJIOTHYECKOT O ChIpbsl C HU3KOW MacCOBOM J10JIel LIEHHBIX KOMIIO-
HEHTOB.

3. JloBOJKa HEKOHAMIIMOHHBIX KOHLIEHTPATOB PY/I PEAKHX METAIOB, KEPAMUYIECKOTO
CBIPbS, CIIIOJI, aJIMA30B.

4. O6oraiieHre Bcex TUIIOB MUHEPAIbHOIO ChIPbS.

Bapuanm Ne 3.

1. Kakoe U3 nepeynciieHHBIX M0J1e3HBIX HCKONAeMbIX He MoJBepraercs odoraiue-
HHUIO?

1. Hedrs.

2. Xene3ucreie KBapIHTHI.

3. Bokcurtsl.

4. AnmMassl.

2. XBOCTAMH HA3BIBACTCH:

1. IlpoaykT, B KOTOPOM MaccoBasi 10Ji LIEHHOT0 KOMIIOHEHTA BBIIIE, YEM B UCXOJIHOM
pyZe, HO HIDKe ueM TpeOyeMas B KOHILIEHTpaTe.

2. [IpoaykT, B KOTOPOM MaccoBasi I0JIsl ICHHOTO KOMIIOHEHTA 3HAYUTEIBHO BBIIIE, YEM
B UCXOJIHOU pyJe.

3. IIpomyKT, B KOTOPBIH BBIIEISIETCSt OOJBIIAs YacTh BMEIIAIOMIeH TTOPOIBI M He3HAYH-
TEJbHAs YaCTh LIEHHOTO KOMIIOHEHTA.

4. TIpoaykT, moCTynaroumi B JI00YI0 Orepalnio 00oraieHus U B TI00YI0 MaIlIHHY.

3. Kakoii U3 nepe4yncaeHHBIX MPOLECcCOB He OTHOCUTCS K COOCTBEHHO 000raTH-
TeJbHbIM?

1. MarauTHas cenaparusi.

2. DeKTpuyuecKas cernapanus.

3. Pamnomerpudeckast cemnaparusi.

4. Arnomeparusi.

4. CUTOBBIM aHAJIM30M HA3bIBAETCS:

1. I3Mepenue KpymHbIX KYCKOB [0 TPEM B3aMMHO MEPHEHIUKYIISIPHBIM HalpaBJIeHUSIM.

2. Pa3nenenne mareprana mo CKOPOCTH TaIeHHsI YaCTHI] pa3IMIHON KPYITHOCTH B BOJI-
HOU cpene.

3. M3amepeHue yacTuIl o7 MUKPOCKOTIOM U KJTacCH(DHUKAINS MX Ha TPYIIITHI B Y3KUX
IpaHULAX ONPEIEIIEHHBIX Pa3MEPOB.

4. PacceB npoObl MaTepuaia Ha HECKOJIbKMX CUTaX C pa3IMYHbIMU CTaHIAPTHBIMH pa3-
Me€paMH OTBEPCTUM 3aJaHHOTO MOAYJISL.

5. Kakoro Ha3HayeHHe onepauyy KOHTPOJIbHOI0 IPOX0YEHHs B cXeMaxX pya0noa-
TOTOBKH?

1. JInst KOHTPOJIS KPYIMHOCTH JPOOIEHOT0 MPOIYKTA.

2. J1ns1 mostyueHust TOBApHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.
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3. Jlns paznenenust MaTepuaia Ha HECKOJIBKO KJIACCOB KPYITHOCTHU Mepe]l KOHIIEHTpaIu -
€l Ha CToJIax.

4. J1ns1 oTAeneHus TOTOBOIO O KPYIMHOCTH MPOAYKTa OT UCXOJHOI0 MaTepuara, ocTy-
MAKOLIEro Ha JpobIieHue.

6. Kak BiiusieT yroJy HaKJI0Ha NMPOCENBAIOIIEH OBEPXHOCTH I'POX0TA HA €ro Mpo-
U3BOAUTEIBHOCTH M d3PPeKTUBHOCTH IPOXOYEHHSsI?

1. He Buser.

2. YeM 06oJ1bIIe Yol HAKJIOHA, TEM BBIIIE TIPOU3BOAUTENLHOCTD IPoXoTa U 3 PeKkTHB-
HOCTb IPOXOYEHHUS.

3. Uewm Oouibliie yroj HaKJIOHA, TEM BbIIIE TPOU3BOIUTEIBHOCTh IPOX0OTA U HIKE d(-
(EKTUBHOCTH TPOXOUCHHUSL.

4. Yem Oosibliie yroi HakJIOHa, TEM MEHbIIIE TPOU3BOIUTEIILHOCTh IPOX0OTA U OOJIbIIE
3¢ (HEeKTHBHOCTH TPOXOUCHUSI.

7. Kakoe 1po0ieHHe Ha3bIBAETCSA MEJIKUM?

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

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

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

4.0t 30-10 o 3 mm.

8. Cnoco0 pa3rpy3ku u3MeJIb4eHHOI0 MPOAYKTA U3 CTePKHEeBOH MeJIbHUIIbI:

1. CBOGOHBIM CITMBOM Yepe3 pa3rpy30uHyro Hamndy.

2. JIudprépamu NpUHYIUTENBHO yIAISIETCA U3 MEJIbHUIIBL.

3. Uepes HapyKHOE HMWIMHIPUIECKOE CUTO.

4. Yepes peleTKy ¢ miensaMu KIMHOOOpa3HOH (OPMBI.

9. Kakoii u3 nepe4ncjieHHbIX aNllapaToB OTHOCUTCS K IEHTPOOEKHBIM KJaccudu-
Karopam?

1. CnupanbHbIH KIaccuUKaTop.

2. Peeunsrit kmaccudukaTop.

3. [upamumanbHBINA KIIACCHPUKATOP.

4. T'uApOLMKIIOH.

10. ®oTanuoHHOE 000rameHne OCHOBAHO:

1. Ha paznuuuu B CMa4MBa€MOCTH MUHEPAJIOB.

2. Ha pa3nn4uu B INIOTHOCTAX MUHEPAJIOB.

3. Ha pa3nuumu B iBeTe MUHEPAIIOB.

4. Ha pa3nuuuu MUHEPAJIOB B CIIOCOOHOCTH OTPa)kaTh, IPOMYCKATh, IPETOMIISTH CBET.

11. Ha3zHaueHue peareHToB - co0upareJieii Bo guioranum:

1. lnsa ruapododbusaniy moBEpXHOCTH YACTHII.

2. JInst ruapodunr3anyuy MOBEPXHOCTH YaCTHII.

3. st m3menenust pH ¢rroTarimoHHON MyJIBITHL.

4. JIns U3MEHEHUs! HOHHOT'O COCTaBa MYJIbIIbI.

12. Kakoii U3 nepe4uc/IeHHbIX ANNIAPATOB He SIBJIAETCH IPABUTALMOHHBIM ?

1. BuaToBoii cemapatop.

2. TspkemocpeTHBINH KOHYCHBIH ceraparop.

3. DieKTpocTaTHUECKUil cenapaTop.

4. TTHeBMaTHYECKHI cemapaTop.

13. OTIIN4YMTEIBHONH 0CO0EHHOCTBIO CeNapaTopPoB 1JIsl 000raleHus CJIa0OMarHuT-
HBIX PYA fIBJIsIETCH:

1. Hanuuue BaHHEI.

2. Hanmnuue OapabaHa u3 HEMarHUTHOTO MaTepuaa.

3. Hanmmune MarHuTHOM CUCTEMBI U3 MTOCTOSTHHBIX MarHUTOB.

4. Hanuuue paGoueli 30HbI MajOW JUIMHHBI U BBICOTHI C BHICOKON HANPS>KEHHOCTHIO TO-
Js1.
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14. Heo0xoaumMbIM ycJIOBHEM pa3/ie/ieHUsi MUHEPAJIOB MPHU JIeKTPUYECKOil cena-
pauMu sBJIsSIETCS:

1. IlpumeHeHue peareHToB.

2. Coznanue cpefbl pa3aefeHus IPOMEXYTOYHOM IIOTHOCTH MEXY INIOTHOCTSIMU
pazziensieMbIX MUHEPAJIOB.

3. Co3ianue HeOJHOPOTHOTO MAarHUTHOTO TIOJIS.

4. 3apsKa 4acTUIl TEM WJIK UHBIM CIIOCOOOM.

15. Heabio 000raTuTeIbHBIX MPOLECCOB SIBJISIETCS:

1. BrigeneHne MeTaIOB U3 XUMHUYECKUX COEIUHEHUN U OTIEICHNE HEMETAINYECKUX
KOMITOHEHTOB.

2. O4rCcTKa METAJNIOB OT HEXKEJIATSIIBHBIX TPUMECCH.

3. OTnenenue MoyIe3HBIX MUHEPAJIOB OT BMEIIAOIICH MOPOJIBI M BPEAHBIX IPUMECEH U
paszfesieHnre KOMIOHEHTOB Ha Psiji IPOYyKTOB, IPUTOIHBIX Ui JalibHEHIel nepepadoTKu.

4. VI3BneyeHue OTJIEIbHBIX COCTABJISIONIMX TBEPAOTO MOJIE3HOI0 UCKOMAEMOro C 0~
MOIIIBbIO PACTBOPHUTEIIS.

Konmponvnas paboma Nel

Hanucath Ha3BaHME MPOIYKTOB O0OTAIEHHSI U J1aTh UM OTPEICICHHUS.

HamucaTth OCHOBHBIC TIOKa3aTeNIM IPOAYKTOB oOoramieHus. J[aTh onpeneacHus u
HamucaTh GOPMYJIbI VIS UX ONPEICICHUS.

Koumponvuas paboma Ne2

[To mpencraBieHHBIM JaHHBIM TMOCTPOUTH CHUTOBYIO XapakTepucTuky. Ilo rpaduky
OTpeIeINTh: MAaKCUMAJIbHBIA pa3Mep Marepuaia B MpooOe, CpeaHuil pasMmep, npeodiaianue
YaCTHUII, YACTHBIM BBIXOJ, KJIACCOB.

Koumpoavuas paboma No3
[TpuBecTu 3cku3 0600pyIOBaHUS HA BHIOOD JIJISl TPOXOUYEHUS, IPOOTICHUS WIH
n3MenpdYeHus. HanmucaTs mpuHIUI paboThl 000PYI0BAHMS, TOCTOMHCTBA M HEOCTATKH.

Koumponvnas paboma Ne4

[IpuBectn 3cku3 000pyAOBaHUS ISl TPABUTAIIMOHHOTO M MAarHUTHOTO OOOTalieHus
MOJIE3HBIX HCKoMaeMblx. HamumcaTe npuHIUI paboThl 000pYyIOBaHUS, TOCTOUHCTBA H
HEJIOCTaTKH.

Hamucare u mnpencTtaBuTh CXEMAaTUYHO MEXaHU3M JIEUCTBHS  ()JIOTAIIMOHHBIX
peareHToB.

Konmponvnas paboma Ney
Knaccudukanmss omepanmii  00e3BokuBaHus. X Ha3HaueHUs, JOCTOMHCTBA W
HEJIOCTaTKU OMNeEpALIHil.

Koumponvuas paboma Ne6
[TpuBecTH MPUHIMITHAIEHYIO CXeMY 000TalleHUsI MAarHETUTOBOU PY/IBI.

Ilpumepnbolii nepeuens mem u 3a0anuil 0151 NOO2OMOEKU K IK3AMEHY:

1. Kakue cBoiicTBa MMHEPAJIOB UCIOJB3YIOTCS IPU PA3IMUHBIX METOax oOorameHus?

2. Koryia Heo0X0JMMO TPUMEHSTh MEXaHHIeCKoe oOoramieHue?

3. M3 xakux omneparuii cocToaT mporeccsl o0orameHus?

4. Kakue nmporueccsl nepepadoTKil MUHEPATIBHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIb-
HBbIMU?
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5. Kakue npoueccsl nepepaboTKi MUHEPAIBHOIO ChIPbs HA3bIBAIOTCS OCHOBHBIMU?

6. Kakue npoueccsl nepepaboTKH MUHEPAIBHOIO ChIPbsl HAa3bIBAIOTCS BCIIOMOIaTeNb-
HBIMU?

7. Kakue npolyKThl OJIy4aroT B pe3yJbpTare o0orameHus?

8. Uem ompenenseTcs MpeeIbHO BO3MOXKHAS MaccoBast 01l IEHHOTO KOMITOHEHTA B
KOHIIeHTpaTe?

9. IlpuBeanTe KAUECTBEHHYIO CXEMY OOOTAIICHHSI U CXEMY IIETH arIaparoB.

10. Yem omnpenensercst KpynmHOCTb, 10 KOTOPOH MOJIE3HOE UCKOIIAeMOe IpOOUTCS, 13-
MeJpYaeTcs nepe ooorameHuem?

11. Ilouyemy npumeHnsercs craauaiabHoe IpobiaeHre? YTo Ha3bIBaeTCsl OTKPHITHIM U
3aMKHYTBIM LIUKJIOM JPOOICHUS?

12. Kakue annapatrbl HCIOIB3YIOTCS AT IPOOJIEHHS X U3MENIbYEHUS Pybl?

13. B ueM cOCTOMT Ha3HAYECHHE OTIEPALIUi TPOXOUEHUs, KiIaccupuKaum?

14. Kakue anmaparbl HCIIOIB3YIOTCS IS ONIEPAIlil TPOXOYEHUS U KTacCUpUKAIIN?

15. Kakue 3aKOHOMEPHOCTH JIeXkKaT B OCHOBE I'PAaBUTALIMOHHOT'O IpoLecca 00orameHus?
Knaccudukanus rpaBUTaIlMOHHBIX POLIECCOB.

16. Yro Ha3piBaeTcs npoueccoM orcanku? OTcaJouHble MaIIUHBI.

17. Kakue cuibl IeHCTBYIOT Ha MHHEPAJIbHBIC YaCTHIIBI HA TIOBEPXHOCTH KOHIICHTPALIN-
OHHOTO cToNa?

18. Kakwue 1moJie3HbIe HCKOITaeMbIe 000TaIAI0TCsl Ha KOHIICHTPAIIMOHHBIX cTonax? 060-
raiieHue Ha BUHTOBBIX CEMapaTropax U KOHLEHTPAL[MOHHBIX CTOJIaX.

19. Yto Takoe TspKeNas cpeqa U KaKue THITBI TSHKEIBIX Cpel BCTPEYAIOTCs B IPAKTUKE
oOorarnienus?

20. B yem 3akiro4yaeTcsi CyIIHOCTb MpoIiecca pa3eNieH sl B TSHKEIIBIX cpeaax?

21. Kakue cylecTByIOT OCHOBHBIE TUIIBI allliapaToB Ul Pa3/ieleHUs B TSKEIbIX CycC-
neH3uax? OnuIuTe IPUHIUI UX PabOThI.

22. Knaccudukanus ¢rotTarimoHHBIX TpoiieccoB. B ueM 3akimtrouaeTcs mpouecc (iora-
uuu?

23. YUto Ha3pIBaeTCsl KPAeBbIM YIJIOM CMAYMBaHUA?

24. KakoBo Ha3HaYeHHE (IIOTAIMOHHBIX PEareHTOB, UX KIaCCU(pUKAIHS?

25. B yem nmpenMy1iecTBO (JIOTALMOHHOTO METO/Ia 00OTaIIEeHUs Tepel OCTaIbHBIMU?

26. Yro Ha3pIBaeTcs mpsiMol u oOpaTHOH (rortarnmeii? Kakue onepanuu ¢iaotanuu Ha-
3bIBAIOTCSI OCHOBHBIMH, NI€PEYNCTHBIMU, KOHTPOJIBHBIMU?

27. Kax BBIIENSIOTCS IEHHBIE KOMITOHEHTHI TIPU CEJIEKTUBHON M KOJIEKTUBHO-
CeNIeKTUBHOMN cxemax ¢oTanuu?

28. Knaccudukanus ¢proTaimoHHBIX MalIiH. BcroMorarensHoe ¢uioTaiimoHHoe 000-
pyZOBaHHe.

29. MarHuTHOE 1oJie ¥ ero cBoicTBa. MarHuTHast BOCIIPUMMYHBOCTb.

30. Kak paznnuaroT MUHEpaibl 10 MArHUTHBIM cBoiicTBamM? Kakoit cuitbl TpeOyroTcst
Mar"guTHBIE IO I UX oOorameHus?

31. OTKpBITHIE ¥ 3aMKHYThIE MATHUTHBIE CUCTEMBl. MarHUTHBIE MOJIS CETapaTopoB.

32. Kakue cymecTBYIOT THITBI MAaTHUTHBIX CENapaTopoB?

33. MarauTHsbI€ cenaparopsl JJisi 000TaleHHsi CUIIbHOMArHUTHBIX PY/I.

34. MarHuTHBIE CenapaTopsl A1l 00OTAIeHHS CITA0OMarHUTHBIX PY/.

35. HazoBute MeTO/Ib1 M anmapaTsl 00e3BOKUBAHMSI TPOAYKTOB 00OTaIIEHUS.

[lenbto mabopaToOpHBIX PabOT MO JAHHOM TUCIMIUIMHE SIBISIETCS MPAKTHUYECKOE O3Ha-
KOMJICHHE CTYICHTOB C Pa3IMYHBIMH MPOIECCAMH U METOJaMU OOOTAIICHUsS MOJIE3HBIX HC-
KOITaeMBbIX, a TAaK)Ke MOTyYCHHE HABBIKOB 10 BBIMMOJHEHUIO PA3JIMYHBIX OMBITOB. B acTHOCTH,
CTYJCHT JIOJDKEH YMETh MPaBHIbHO 000CHOBATH MPUMEHEHHE Mpollecca Wi MeTojaa obora-
LIeHMs 1S 33JaHHOTO THIIA PY/Ibl, PACCUMTATh OCHOBHBIE TIOKa3aTeNIl 00OTallleHHsI U Mpei-
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CTaBUTh MHAWBUIYAJbHBIM OT4eT. Bce monydeHHbIE 3KCIEpUMEHTANIbHbIE JaHHBIE HE00XO-
MO TMPOAHAIN3UPOBATH, TPOBEPUTH BBHINOJIHEHA JM OCHOBHAS 1I€JIb paboThl, cHOpMyIHpo-
BaTh BBIBOJBI. ECIIM MOTy4eHBl HU3KHE TEXHOJOTHYECKUE TOKA3aTed 00OTalleHus, yKa3aTh
BO3MOJKHBIE IPUYMHBI U IIyTU MTOBBIIICHUS TIOKa3aTeeH.

[Ipu BbIMONHEHUW PabOT CTPOro COONMIONATH MpPABMIIA TEXHUKUA O€30MacHOCTH M HH-
CTPYKLUU 10 paboTe ¢ annaparypoii.

[TepeueHs 1abopaTOPHBIX padOT:

1. zyuenne paboThI IEKOBOH IPOOMIIKH U TPOM3BOACTBO CUTOBOTO aHAJIM3a
2. Vzydenue pabOTHI TUPALIMOHHOTO IPOXO0TA U onpeaeieHue 3pPpeKTHBHOCTH IPOXO0-
YEeHUS
3. N3yuenue mporecca U3MENIbYCHUS Py B IIAPOBOM MEJIbHUIIE
4. OOoramieHune Kene3HbIX Py Ha MAarHUTHOM Ceraparope
5. OO0orarmeHne MOJTMMETAIUINIECKUX PY/I IT0 CXeMe MPSIMOH CeJIeKTUBHOU (oTannu
6. OborareHue MoJIe3HbIX NCKOIMAEMbIX Ha KOHIICHTPAIIHOHHOM CTOJIC.

[Tpu BBIOIIHEHNH KOHTPOJIBHONW PaOOThI CTYACHTHI JOJDKHBI HAYYHTHCS PACCUUTHIBATH
KOJINYECTBEHHBII MUHEPAJIOTMYECKUNA COCTAaB pyJl U KOHLEHTPATOB, ONPENENATh MPe/ebHO
BO3MOKHYIO MAaCCOBYIO JIOJIFO KOMITOHEHTa B TNPOJYKTaX OOOTalleHHs] U MAacCOBYIO JOJIO
KOMIIOHEHTa B 00BbEIMHEHHOM IPOAYKTE, T.€. IPUOOPECTH HABBIKH UCIIOJIb30BAaHHSI TEXHOJIO-
FMYECKUX ToKa3aTesel AJisl COCTaBIeHUs OajaHca MPOyKTOB 000raleHusl.

Jlis OLIeHKH MpoLeccoB 00oralieHus NoJIe3HbIX HCKOaeMbIX He00X0AUMO YCBOUTh OC-
HOBHbBIE TEXHOJIOTUYECKUE TOKA3aTeIu: BBIXOJ MPOAYKTa, MaccoBasl J10Jisl KOMIIOHEHTA, U3-
BJICUCHHE KOMIIOHEHTA, CTENIeHb KOHIIEHTPALMH, CTENIEHb COKpalleHus, 3(pPpeKTUBHOCTb 000-
rameHusi. CTyaeHThl JOJDKHBI YMETh IOJIb30BaThes (OpMyJiaMu Jisl ONPEIENICHUs] BbIXOAA
KOHIIEHTpAaTa 10 JAHHBIM XUMHUYECKOr0 aHajIu3a MPOAYKTOB NepepadOTKU, ypaBHEHUSIMU Oa-
JlaHCa U ypaBHEHUEM, CBSI3BIBAIOLINM MEXAy COOON OTHOCHUTENbHBIE MoKa3aTenu. Kpome sto-
ro, CTYJAEHTBl JOJKHBI HAyYUTHCS PACCUMTHIBATH OCHOBHBIE TEXHOJIOTMYECKHE IOKAa3aTelH
pas3zienieHns MO CelnapaldoOHHBIM XapaKTepucTHKaM. MHTepnpeTupoBaTh (pakiUOHHBIE, Ce-
MapalnoHHbIe XapaKTEPUCTUKU U f-QYHKIMIO pyabl. Pa3nuyare cenapalioHHbIE XapaKTepu-
CTHKH anmnapaToB IPaBUTAI[MOHHOI'O, MArHUTHOTO, (JIOTAIIMOHHOTO U 3JIEKTPHUUECKOTO METO-
1oB oboraimieHus. PaccunTsiBaTh 1MoKazaTean BOJHO-IIIAMOBON CXEMbl U YMETb COCTaBIISThH
OayaHc BOJIbI B ONIEPALIUH.

B npornecce BbINONHEHNUS KOHTPOJIBLHOM pabOThI CTYJAEHTHI JOJIKHBI TaK)K€ HAyUUThCS
CTPOUTH U MOJIb30BATHCS XapAKTEPUCTHUKAMHU KPYIHOCTH MPOAYKTOB, ONPEAENsiTh (P (HEeKTUB-
HOCTb TPOXOUYEHUS U PaCCUUTHIBATh KOJIUYECTBO MPOJYKTOB B ONEpPALlMU IPOXOUYEHHMS IO rpa-
HYJOMETPUYECKUM XapaKTePUCTUKAM; ONpPENENATh BEIMYUHY LUPKYIUPYIOIIEH Harpys3ku
JUISL OTHOCTAUAIBHON CXEMbI U3MENIbYEHMUS; ONPEAEIIATh CKOPOCTHU MaIeHUs YacTUIl pa3iiny-
HBIX MUHEPAJIOB 33JJaHHOM KPYITHOCTH B pa3HBIX Cpeniax.

Jl1s BHIOJTHEHUS! KOHTPOJIBHOM pabOThl CTYJEHT NMPUHUMAET UCXOJHBIE JaHHBIE IS
KaX/I0TO 3a/IaHUsl B COOTBETCTBYIOLIMX TaOnMIax W pucyHkax. Homep BapuaHTa COOTBETCT-
BYET MOCJIETHUM IIUPpaM B 3a4€THON KHIKKE (7151 CTYZEHTOB 3a04HOM (OPMBI).

BrimonHeHnHas KOHTposIbHAS paboTa MPeCTaBIseTCs] B BUJE MOSCHUTEIBHOMN 3alMCKH,
oopMIIEHHOH C cOOMOIcHHEM TpeOOBaHUM JEHCTBYIONMIMX CTaHAAPTOB. B 3ammcke JTOmKHBI
MIPUBOAUTHCS YCIIOBUS 3a/1a4, 0OOCHOBAaHHWE NMPUHSATOTO pEIICHUs, HEOOXOAMMbIE BBIUMCIIE-
HUs, rpaduKy, TaOIUIBl U CCBUIKA Ha MCIOJIB30BaHHBIE JINTEPATYpHbIE HCTOUHUKU. Bee Tab-
JMIBI ¥ PUCYHKH JIOJKHBI UMETh Ha3BaHME, KPUBbIE Ha TpaduKax JOKHBI HyMEPOBAThCS C
pacirdpoBKoil B MOAPUCYHOUHOW HaiamucH. PacyeTsl HOKHBI MPOU3BOAUTHCS C UCIOJB30-
BaHUEM CTaHJIAPTU3UPOBAHHBIX €MHUL (PU3UUECKUX BEITHYHUH.
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7. OueHoOYHbIE CPeICTBA /1JIsl IPOBeE/AeHUS MPOMEKYTOYHOI aTTecTanuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIii
AJIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBa

OIIK-9 Bi1ageHneM MeTOJAMH AHAJIM3A, 3HAHHEM 3AaKOHOMEPHOCTEeH MOBeleHUsl M YIIPABJICHUS CBOMCTBAMHU I'OPHBIX IMOPOJ U COCTOSIHUEM
MaccUBa B Mpolueccax 100614 U NepepadoTKU TBEPAbIX MOJIe3HbIX HCKOMAeMbIX, 4 TAK:Ke MPH CTPOUTEIbCTBE U IKCILTYATAUMHU MOI3€MHBIX

COOPYKEHU
3HaTh METOJbl aHAJIN3a, 3aKOHO- | Ilepeuens meopemuueckux 60npPocos K IK3ameHy:
mepHocu  noseneHusa — H| 1. Kakue cBoiicTBa MHHEpATIOB UCIOJB3YIOTCS MIPH PA3IMYHBIX METO/IaX 0OorameHus?
yIpaBIeHUS cBoiictBamu | 2. Korma HeoOxo1umMo NpUMEHITh MEXaHU4YecKoe o0orarieHue?
TOPHBIX MOPOJA M COCTOSHH- | 3. M3 KaKkux omneparuii cCoCTosT MpoIecchl 00orameHus?
eM MaccuBa B mpoueccax | 4. Kakue mporeccsl nepepaboTKu MUHEPAIBHOTO CHIPhSI HA3BIBAIOTCS TOTOTOBUTEIILHBIMU?
no0biun U mepepabotki | 5. Kakue npouecchbl nepepaboTK MUHEPAIBHOTO ChIPbsI HA3bIBAIOTCSI OCHOBHBIMU?
TBEPJBIX IMOJIE3HBIX HCKO-| 6. Kakue mporecchl nepepaboTKi MUHEPAIBHOTO ChIPbsI Ha3bIBAIOTCSI BCIOMOTaTeIbHBIMU?
MaeMbIX. 7. Kakue mpoayKThl OJIy4aloT B pe3ysbTaTe oOoramieHus?
8. Uem onpezensercs npeaebHO BO3MOKHAsI MacCOBast A0JIs IEHHOIO KOMIIOHEHTA B KOHIIEHTpaTe?
9. IlpuBeanTe KAYECTBEHHYIO CXEMY OOOTAIEHHSI X CXEMY IeTTH allapaToB.
10. Yem onpenensieTcss KpYIHOCTh, 1O KOTOPOI! 10JIE3HOE NCKOMaeMoe APOOUTCS, U3MENIbYAeTCs Mepet
oOorarieHrem?
Ymerpb BbIOMpaTh METOJbl aHAIN3a,
3aKOHOMEPHOCH IOBEICHUS
U YOpaBJIeHUS CBOMCTBaMHU
TOPHBIX TIOPOX H COCTOSHH- Ilpumepnvie npakmuueckue 3a0anus 013 IK3AMeHa:
CoctaBuTh cxemy /sl 000ralIeHus pyabl
€M MaccuBa B IIPOLECcCax
n00OBIUM U TIepepaboTKU
TBEPIBIX TMOJE3HBIX HCKO-
MTaeMBbIX.
Bimaners CIIOCOOHOCTBIO BBIOMpATh | Peruums 3a0auy:

METOJABI aHaiu3a, 3aKOHO-

OHpC,Z[CJ'II/ITB MAaCCOBYIO JOJIIFO M€ B KOHIICHTPATE, COCTOAIIEM U3 MUPUTA U MUHEPATIOB, YKa3aHHEIX B




CtpyKTypHBII
JJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

MEpHOCH  TIOBEJCHHUA U
yIIpaBICHUS CBOMCTBaMH
TOPHBIX TMOPOA U COCTOSTHU-
€M MaccMBa B IPOLECCax
J00BIYM W TepepadOTKH
TBEP/IBIX ITOJIE3HBIX HCKO-
MaeMBbIX.

Tabnuie (1o 3aJIaHUIO)

IIK-4 roTOBHOCTBIO OCYLIECTBJIATh TEXHUYECKOE PYKOBOJACTBO F'OPHBIMHU M B3PbIBHBIMHU Pa00TaMM NPH IKCIIyaTAMOHHOM pa3BeaKe, 100b14e
TBEP/BIX MOJ€3HBIX HCKOMAEMbIX, CTPOUTENbCTBE U IKCIIYaTAIIMU MOA3eMHBIX 00bEeKTOB, HENMOCPEICTBEHHO YIPABJIATH MPOLlECCAMH HA MPO-
HU3BO/ICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIC HOHATUS MeTO- | Ilepeuens meopemuueckux 60npoco8 K IK3amemy:
JIOB, CIIOCOOOB U CpEACTB 1. CymHocTs, I1aBHBIE 0COOEHHOCTH U Kaccu(UKaIUs 000raTUTENbHBIX TPOIIECCOB.
[IOJIy4€HUA CBIPb M KOH- 2. OcHoBHBbIE (DaKTOPHI, BIHUSAIONINE HAa BEIOOP METO1a 000TaIIeHusI.
LEHTPATOB NPH NepepadoTKU
ITOJIE3HBIX HCKOITa€MbIX
YMerb BbIOMpATh TEXHOJOTHUIO TPO-
U3BOJICTBA paboT mo obora-
LICHUIO TIOJIE3HBIX UCKomae- | IIpumephnsie npakmuueckue 3a0anus 01 IK3amena:
MBIX, IPUMEHATH c0c00bI U | COCTaBUTH CXEMY JIJIsl O0OTAIlICHUS PY/IbI
CpeAcTBa ISl TIOYYEHHS
KOH/IMITUOHHBIX KOHIIEHTPa-
TOB
Bnangets CIIOCOOHOCTBIO BHIOUpATh U | Peutums 3a0auy:

pacCUnuThIBATh OCHOBHBIC
TEXHOJIOTUYECKHE TapameT-
pbl 3G(HEKTUBHOTO U IKOJIO-
TUYeCKH 0e30MacHoro TMpo-
M3BOJICTBA paboT 1o nepepa-

Onpenenuth TEXHOJIOTHYECKHE MTOKA3aTeIN 000TalleHus] MEHON Py/IbL:
- BBIXOJI METHOTO KOHIIEHTpaTa,

- BBIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYCHUE MEJIU B MEJIHBI KOHIIEHTpPAT,
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

00TKE M OOOraIIeHHI0 MHUHE-
paJbHOTO CHIPbSI HA OCHOBE
3HAaHUM NPUHIOUIIOB (IoTa-
IIUOHHOI'O HpOCKTHpOBaHI/Iﬂ
TEXHOJIOTHYECKUX CXEM 000-
raTUTEILHOTO MPOU3BOICTBA
U BBIOOPa OCHOBHOIO U
BCIIOMOTaTeILHOr0 000raTu-
TEILHOTO 000PYAOBaAHHUS

- N3BJICYEHUE MEM B XBOCTBI /IJIs1 YCIIOBUH, yKa3aHHbBIX B TaO.
Pe3ynbTaThl pacueTa TEXHOJIOTUYECKHUX MTOKa3aTesieil 0()OpMUTH B BUJIE CTAHIAPTHOW TaOIHIIbI.
Onpeznenuts MapKy MEJHOTO KOHIIEHTpaTa U3 TabJI.

ITK-5 roToBHOCTHI0 1€eMOHCTPHPOBATH HABBIKH Pa3pPadoTKH MJIAHOB MEPONPUSITHI 10 CHUKEHUI) TeXHOTeHHOI HATPY3KH MPOM3BO/JCTBA HA
OKPY:KAIOLIYIO CPedy NMPH IKCIUTyaTAIIMOHHOI pa3BeKe, 100bIUe U NMepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMbIX, a TAKKe MPH CTPOUTEb-
CTBE U IKCITyaTaluu

3HaTh

Hay4yHbI€ METOJIbI U MEPO-
IPUSITHS 110 CHUYKEHUIO TEX-
HOT€HHOW Harpy3KHu Ha OK-
PYKAOLLYIO Cpelly ITPH JKC-
ITyaTallMOHHOM pa3BeJIKe,
no0bIYe U epepaboTke
TBEP/BIX MOJIE3HBIX UCKO-
NAEMBbIX

Ilepeuensy meopemuueckux 60npocos K IK3AMeHy:
1. CymHocTs, riaBHble 0COOEHHOCTH U Ki1accU(UKaLMs 000raTUTEIbHBIX POLIECCOB.

YmMmern

MPUMEHSATH Hay9HBIC METO-
JIbl © MEPOIIPUSATHS IO CHU-
JKEHHIO TeXHOT€HHOM Ha-
TPY3KH Ha OKPYXKAIOIIYIO
Cpemy IpH dKCIUTyaTaluoH-
HOW pa3Beqke, J0ObIYE U Tie-
pepaboTKe TBEPbIX MOJIe3-
HBIX UCKOMAaeMbIX

Ilpumepnvie npakmuueckue 3a0anus 013 IK3IAMEHA:
CocTaBuTh cxemy Ui 00orameHus pyabl
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CtpyKTypHBII

[Inanupyemsblie pe3ysbTaThl

HJIEMEHT O1eHOYHBIE CPEICTBA
00y4eHus
KOMIICTCHIHH
Bnagets HABBIKAMU MPUMEHEHUS Ha-

YUHBIX METOJIOB U MEPO-
MPUATUN IO CHYXKEHHIO TEX-
HOTCHHOW Harpy3KHu Ha OK-
PYKaIOILYIO Cpeay MpHU IKC-
IUTyaTallMOHHOM pa3BeJIKe,
n00bIYe U epepadboTke
TBEPABIX MOJIE3HBIX UCKO-
MaeMbIX

Pewiumo 3a0auy:

OHpeI[eJII/ITb MAaCCOBYIO JOJIIO MCJIU B KOHIICHTPATEC, COCTOAIIEM U3 IMUPUTA © MUHECPATIOB, YKA3aHHBIX B

Tabnuie (1Mo 3aJIaHUIO)

IIK-12 roTOBHOCTHI0 ONIEPATHBHO YCTPAHATH HAPYLICHUS NIPOU3BOJICTBEHHBIX MPOLECCOB, BECTH NEPBUYHBIN y4YeT BbINOJIHSIEMbIX padoT,

AHAJIM3UPOBATD ONCPATHBHLIC U TEKYHIHE MOKAa3aTEJ/JIM IPOU3BO/ACTBA, 000CHOBBIBAThH NMPEeAJI0KCHUA M0 COBCPHICHCTBOBAHUIO OPraHU3alnun

NPOM3BOICTBA

3HaTh

OCHOBHBIC TCHACHLIMWN pas3-
BUTHUA MMPONU3BOACTBCHHBIX
mponeccos, IIOoKa3aTcCiIn
IMPpOU3BOACTBA

Ilepeuens meopemuueckux 60npocoe K IK3ameny:
1. Kakue nporeccel nepepadoTKU MUHEPATLHOTO ChIPbs Ha3bIBAIOTCS MOITOTOBUTEIbHBIMU?
2. Kakue nporieccsl iepepadO0TKi MHHEPAIBLHOTO ChIPbs HA3bIBAIOTCS OCHOBHBIMHU?
3. Kakue npoueccsl nepepaboTKi MUHEPAILHOTO ChIPbs HA3bIBAIOTCS BCIIOMOTaTeIbHBIMU?

YMmern

NPUMEHSTh M3yYCHHBIC TCH-
JACHIOWU pa3BUTHA ITPOU3BOI-
CTBEHHBIX IPOIIECCOB, TMOKa-
3aTe  TPOU3BOJCTBA B
npohecCHOHANBHON J1es-
TEIBHOCTH

Ilpumepnvie npakmuueckue 3a0anus 013 IK3IAMEHA:
CoctaBuTh cxemy /sl 000ralieHus pyabl

Bnanets

TEHACHIIUSIMHU pa3BUTHUSA
IMPONU3BOACTBCHHBIX ITPOLECC-
COB, TIOKa3aTeNu MPOU3BOJ-
cTBa B MpodecCHOHATBHOMN
ACATCIIbHOCTHU

Pewiumo 3a0auy:
OmnpenenuTs MaCCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKa-
3aHHBIX B TabnuIe (10 33aHUIO0)
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

ITK-19 roToBHOCTBIO K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PeLIeHUH 110 IKCIUIyaTAMOHHON pa3BelKe, 100bI4e, NepepadoTKe TBepPAbIX
N0JIE3HBIX HCKONAEMBbIX, CTPONTEJILCTBY H IKCILIYaATALIMHU NOA3EMHbIX 00 bEKTOB

3HaTh OCHOBHBIE TCHIEHIMHU pa3- | Ilepeuenv meopemuueckux 60npoco6 K IK3amemy:
BUTHS UHHOBAIIMOHHBIX pe- 1. Kakue nmpoayKThl OTyYaroT B pe3yibTaTe 00oTaneHus?
HICHUH 110 epepaboTke 2. Uem ompenensercs MpeieibHO BO3MOXKHAST MacCOBast I0JIs [IGHHOTO KOMITOHEHTa B KOHIIEHTpa-
TBEPBIX MMOJIC3HBIX HCKO- Te?
aeMbIX
Ymetb NPUMEHSTh U3YYCHHBIC TCH-
JCHLIUU pa3BUTUS UHHOBA- | IIpumepnvie npakmuueckue 3a0anus 01 IK3ameHa:
LIMOHHBIX pelleHui no nepe- | CoctaBuTh cXemy it 000TalIeHUS Py Ibl
paboTke TBEPABIX MOJIE3HBIX
HCKOMIAEMBIX
Brnagets TEHICHUMAMU pa3BUTUA UH- | Pemtums 3a0auy:

HOBAIIMOHHBIX PELICHUI 10
nepepadoTKe TBEpPAbIX MO-
JI€3HBIX NCKOMAEMBIX

Paccuntarh TeXHOJIOTHUECKHE TTOKa3aTenH oboraieHus GIOTaIMOHHOTO 11exa. Pe3ynpTaTsl npeacTa-
BUTH B Tabnuiie. Micxonueie nanusie: Mmaccoas noisa Cu B pyzae — 0,9 %, B konuentpare — 20 %, B XBo-
crax — 0,1 %.
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0) [lopsinok mpoBeneHUs MPOMEKYTOYHOM ATTECTANUM, MOKA3ATEJIH U KPUTEPUH
OlleHMBAHMUS:

[TpomerkyTouHas arrecTanus 1Mo AucHUIUInHE «OOorameHue MoJIe3HbIX UCKOMAEeMBbIX)»
BKJIFOYAET TEOPETUYECKUE BOIPOCHI, T03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHUs O0yYaroIlu-
MUCS 3HaHUH, ¥ TPAaKTUYECKUE 3a/IaHMs, BBIABISIONINE CTENICHb CHOPMHUPOBAHHOCTH YMEHUI
U BJIQJICHUH, IPOBOAUTCS B (hopMe 3K3aMeHa.

DK3aMeH M0 JaHHOH JUCUHUIUIMHE MPOBOAUTCS B YCTHOM (popMe 1Mo SK3aMeHAIMOHHBIM
ouneraM, KaxJbpli U3 KOTOPBIX BKJIKOYAET 3 TEOPETHUYECKHX BOIPOCA U OJHO MPAKTHUECKOE
3aJlaHue.

DK3aMeH NMPOBOAUTCS IO OusIeTaM, OXBaThIBAIOLIMM BeCh IpoiieHHbII MaTepuai. 1o
OKOHYAHMM OTBETA 3K3aMEHATOP MOXKET 3aJaTh CTYACHTY AOIOJIHUTENIbHBIE U YTOYHSIOIINE
Bonpockl. [1oy10kuTeNbHBIM TaKke OyIeT CTpeMIICHHE CTYICHTa U3JI0KUTh Pa3IMuHbIe TOUKU
3pEHHs Ha pacCMaTPUBAaEMYI0 MPOOIeMy, BBIPA3UTh CBOE OTHOIICHHE K HEH, MPUMEHUTH TE€O-
peTHYecKHe 3HaHUs 110 COBPEMEHHBIM IpodiieMaM 000TalleHUs 0JIE3HbIX HCKOIAEMBIX.

IToxa3aTenu U KPpUTepPUH OLIECHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» » (5 6anioB) — oOy4Jaroluiics MOKa3bIBa€T BBICOKUN YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYACHT, IPEACTABIsET BCECTOPOHHEE, CUCTEMaTHye-
CKO€ U INIyOOKO€ 3HaHuE€ y4eOHO-IPOrpaMMHOI0 MarepHaa, yMEHHE CBOOOJHO BBINOIHSITH
3aJJaHus, MPEeIyCMOTPEHHbIE MPOrPaMMOi, YCBOUMBLIMM OCHOBHYIO M 3HAKOMBIM C JONOIHU-
TEJIbHOW JIUTEPATypoil, peKkoMeHA0BaHHON mporpammoi. Kak mpasuio, ouenka "orauyHo"
BBICTABJISIETCS CTYZECHTaM, YCBOMBIIMM B3aUMOCBS3b OCHOBHBIX MOHSATHH JUCHUIUIMHBI B MX
3HAYeHUU JUIs TproOpeTraeMoit mpodeccuu, MPOSIBUBIIUM TBOPYECKHE CIIOCOOHOCTH B MTOHH-
MaHHHM, U3J10)KEHUHU U UCTIOJIb30BAHUHU YU€OHO-TIPOrPAMMHOTI0 MaTepHaia.;

— Ha OIIEHKY «xopoImio» » (4 6amna) — 00y4aromuics MoKa3bIBaeT CPEAHUN yPOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHLUH, T.€. CTYAEHT IpEACTaBISET IOJHOE 3HAaHUE Y4eOHO-
MIPOrpaMMHOT0 MaTepHalla, YCIEIIHO BBIMOIHSIOMINNA MPEelyCMOTPEHHbIE B IPOTpaMMe 3a/a-
HUS, YCBOMBLIMI OCHOBHYIO JIMTEPATYpPY, PEKOMEHAOBaHHYIO B nporpamMme. Kak mpasuio,
OlIEHKa "XOpoIo" BBICTABISAETCS CTYJAEHTAM, [TOKa3aBIIMM CUCTEMaTHYECKUN XapakTep 3Ha-
HUH 10 TUCHUIUIMHE M CIOCOOHBIM K UX CaMOCTOSATEIbHOMY MONOJHEHUIO U OOHOBJIEHUIO B
X0/Jie TajbHelel yueOHoM paboThl U MPO(eCcCHOHATIBHOM 1eATeNbHOCTH;

— Ha OLIEHKY «YJOBJIETBOPHUTEIBbHO» » (3 Gaya) — oOyuarommiicss MOKa3bIBaeT MOpo-
TOBbII ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUM, T.€. CTYJEHT, MPEACTAaBIIECT 3HAHUS OC-
HOBHOT'O Y4eOHO-IIPOrpaMMHOI0 MaTepuaia B o0beMe, HeoOXOAUMOM IS labHEeHIIel yde-
Obl U MmpeacTosAne paboThl 10 CHENHUATbHOCTH, CIPABISIOUINIICS C BHIOJHEHUEM 3aJaHUM,
IIPELYCMOTPEHHBIX IIPOrPaMMOM, 3HAKOMBIM C OCHOBHOH JMTEpaTypod, pPEKOMEHIOBAHHOU
nporpamMmoii. Kak npaBusio, orieHka "y10BIE€TBOPUTENBHO" BBICTABISETCS CTYAEHTAM, JOIyC-
THUBIIUM IOTPEIIHOCTH B OTBETE HA JK3aMEHE M IIPU BBINOJIHEHUHM JK3aMEHALIMOHHBIX 3aja-
HUM, HO 00JaJa0IUM HEOOXOJUMBIMU 3HAHUSAMHU JUISI UX YCTPAHEHHUS IOJ PYKOBOICTBOM
IIpenoaaBaTes;

— Ha OLIEHKY «HEYJOBJIETBOPUTEIHHO» » (2 Oaa) — pe3yiabTaT oO0ydyeHus: He JOCTHT-
HYT, oOydaronuiics He MOXeT IMOKa3aTh 3HaHUS Ha YPOBHE BOCHPOM3BEACHUS U OOBSICHEHHS
nH(pOpMalLIUY, HE MOXKET MOKa3aTh MHTEJUIEKTYalbHbIE HaBbIKW PEIICHUs MPOCTHIX 3ajad, T.€.
y CTy/IeHTa, OOHapy>KUBAIOTCS POOEbl B 3HAHUSIX OCHOBHOTO Y4eOHO-TIPOTPaMMHOTO Mate-
puaa, TOCTUTHYTHI IPUHIUIHAIIbHBIE OIIMOKN B BBHIITOJIHEHUHU MPEAYCMOTPEHHBIX MPOrpam-
MOMH 3aJIaHHM.

Ha OLICHKY «HEYIOBJIETBOpHUTEIbHO» (1 Oaymm) — oOydarommiicss HE MOXXET IMOKa3aTh
3HaHUS Ha YpPOBHE BOCIIPOU3BEJACHHS M O00bICHEHHS MH(OpPMALMU, HE MOXKET MOoKa3aTh MH-
TEJUIEKTyaJIbHbIE HABBIKH PEIIEHUS MPOCTHIX 3a7au.



8 YueOHo-MeTOnMYeCKOe M HHPOPMAIIMOHHOE 00ecTieyeHHe TN CHHIITHHBI

a) OcHoBHas JUTEpaTypa:
1. Asgoxun, B.M. OcHOBBI 00oraiieHus MOJIe3HbIX UCKOMAeMbIX | YUeOHUK : B 2 TO-

Max / B.M. ABnoxun. — 4-e usn., crep. — Mocksa : ['opnast kaura, [0. r.]. — Tom 2 : Tex-
HOJIOTUM 00OoTaIeHMS MOJIe3HBIX uekomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-
2. —Pexum nocryma: https://e.lanbook.com/book/111337

2. Herons, E.1O., lllaBakyneBa, O.I1. OGorarmieHne MOIe3HBIX UCKOMAEMBIX [ DIEKTPOH-
HBIN pecypc] : yaebnoe mocodue / MI'TVY. - Maraurtoropck : MI'TVY, 2016. - 1 anexTpoH. onr.
auck (CD-ROM) — Pexum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OoboraiieHue MoJae3HbIX HCKOTIAEMBIX [ DJIEKTPOHHBIN pecypc]: yueOHoe mocooue
/JykunaK.U., AxymkuuB.I1., MyknakoBaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c. .- Pe-
*uM jpocryna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c¢ skpana. —ISBN
978-5-16-010748-6.

0) lomo/iHUTeILHAS JIUTEPATYypa:

1. Copoxun, M.M. ®noTtaioHHbIe METO/AbI OOOTaIeHs. XUMHUYECKHE OCHOBBI (hI10-
taiuu : yaeonoe mocooue / M.M. Copokuna. — Mocksa: MUCHUC, 2011. — 411 ¢c. — ISBN
978-5-87623-237-3. — Pexum nocryna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarauTHble, 3JIEKTPUYECKHIE U CIICIIUATHHBIC METO/IBI 00OTaICHUS
TIOJIE3HBIX MCKOIaeMBbIX : yueOHuK : B 2 ToMax / B.B. Kapmasun, B.W. Kapmazun. — 3-e usn.,
crep. — Mocksa : ['opHas kuura, [0. T.]. — Tom 1 : MarHUTHBIC U JEKTPHUECKUE METOIBI
oborarenus moje3HpIXx uckomaembix — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum noctyna: https://e.lanbook.com/book/111394

3. E.E. Anapees, O.H. Tuxonos [pobnenue, u3menpbyeHue U MOJATOTOBKA CBHIPhS K
ob6orameunto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos ['paButaiinonabie MeToAbl oborameHus: Y4eOHuK Ui By30B. —
M.: U3a-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraimieHne U KOMIUIEKCHOE UCIOJIb30BaHUE TBEP-
IBIX TIONIe3HBIX MckomaeMbiX. T.1 Iponeccer anmaparter: Yueonuk. M.: MITYVY, 2004. — 471 c.

6. AbpamoB A.A. IlepepaboTka, oboraimieHne U KOMIUIEKCHOE UCIOIb30BaHUE TBEP-
IBIX mojie3HbIx uckomaeMblx. T.11 TexHomorus oOoraleHus MOJIE3HBIX MCKOIMAaeMbIX: Y4eO-
Huk. M.: MITY, 2004. —471 c.

7. AGpamoB A.A. Texnonorust nepepadoTku U oboramenus pya: Yue6. mocoo. B 2 k.
— M.: U3garensctBo MITY, 2005.

8. Kapmaszun B.B. MarauTHbIe, 3JIEKTPUYECKHE U CIICIIHATEHBIC METO Il 00O0TaIeHHUS
MOJIe3HBIX UcKomaembIx (21) / M.: MITY, 2005.

9. llIunaes B.I1. OcHOBBI 00OTaIIEHNS MTOJIE3HBIX HCKOMIAEMBIX. YU. IIOCOOHE IS BY-
30B. — M.: Henpa, 1986.- 296 c.

10. CrpaBounuk no oboramenuto pya. B 3 1. /Tlox pen. bormanosa O.C.-2-¢ u3 ., me-
pepab. u qom. — M.: Henpa, 1983.

11. Bapckuit M.JI. OnTuMu3aiiys mporeccoB pa3aeiieHUus 3€PHUCTHIX MaTePHUAIIOB. -
M: Henpa, 1978 .

12. benpanp H.I'., CkopoGoraroBa JI.M. IlepepaboTka 1 Ka4yecTBO MOJIE3HBIX UCKO-
naembix. — M.: Henpa, 1986.- 296 c.

13. Asmoxun B.M. OcHoBbl oOorameHuss IOJE3HBIX HCKomaeMmbix. T1:
Ob6orarurensHbie Iporiecchl: Yueonuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoamueckue uznanus: "Oboramenne pya", pedhepaTuBHbIi xxypHan "['opHoe
neno", "["opHsiii xypHan", "M3BecTus BHICIINX YI€OHBIX 3aBeICHUN".

B) MeToanuyeckne yKa3anus:
1. Herons E.1O., HlaBakyneBa O.I1. OcHOBBI obOoraimieHusi MOJIE3HBIX HCKOMAEMBIX:
WMHCTpyKITHS 110 BBITIOJHEHUIO JIA0OPATOPHBIX PadOT I CTYACHTOB crienraibHocTh 21.05.04

28


https://e.lanbook.com/book/111337
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073
https://e.lanbook.com/book/111394

Bcex (hopm oOyuenus.— M3a-Bo Marauroropcek. roc. TexH. yu-ta uM. .. Hocosa, 2016. — 40
¢. — Pexxum mocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Herons E.1O., llaBakyneBa O.I1. [TepepaboTka mojae3HBIX UCKOMAEMBIX [ DJIEKTPOH-
HbII pecypc] : npaktukym / MI'TY. - MarauTtoropck : MI'TVY, 2017. - 1 a7eKTpoH. ONT. IHUCK

(CD-ROM) — Pexum poctyma: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

Haumenoanue 110 Ne norosopa Cpok neicTBUs IMLIEH3UN

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

H-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoint Security | 1-300-18 ot 31.03.2018 28.01.2020
115 Ou3Heca - CTaHgapTHBIN J1-1347-17 ot 20.12.2017 21.03.2018

11-1481-16 ot 25.11.2016 25.12.2017
7Zip CBOOOIHO pacrpocTpaHseMoe | OecCpodHO

1 HWudopmanmonnas cucrema — EquHoe okHO focTymna K 00pa3oBaTeIbHbIM pecyp-
cam. — URL: http://www.window.edu.ru.

2 HanumonanpHas nHOOpMaIMOHHO-aHAIMTHYECKAs cucTeMa — Poccuiickuii MHIeKC
HaydHoro rutuposanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.

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

Google (Google Scholar). URL.:.

AxaneMust

9 MartepuajibHO-TeXHUYECKOe o0ecneyeHue JUCHUILINHBI (MOTYJIs1)

MaTepI/IaJII)HO-TGXHI/I'-ICCKOG obecrieycHue JUCIHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHalueHue ayuTopun

JlexuroHnHas ayauropus

MynbTHMeIMITHBIE CPEACTBA XPAHEHHUS, IIEPEAAUN U
IpeicTaBiIeHHs] UHPOpMaLuu

Jlaboparopus MEXaHHYECKUX HC-
OBITAaHUHN

1. JJabopaTopHasi ycTaHOBKa IIEKOBOM JIPOOUIIKH;

2. JlabopaTopHasi yCTaHOBKa MEXaHHMYECKOTO BCTPSXHBa-
eI,

3. JlaGoparopHasi yCTaHOBKa IIapOBOW MEJIbHUIIBI;

4. JlaGopaTtopHasi yCTaHOBKA MEIBHUIIBI C Bpallaromencs
OCBIO;

5. JJabopaTropHasi ycTaHOBKa MHEPIIMOHHOTO TPOXO0Ta;

6. CtanaapTHbII HAOOD CUT;

/. JlaGoparopHas (poTallMOHHAs MallNHAa;

8. JlJabopaTtopHbIe TpaBHTAIMOHHBIE ammaparbl (0TCaa04-
Hasi MallliHa, KOHIIEHTPAIIMOHHBIN CTOJI, BHHTOBEIE Cela-
[paTopsl);

9. JlaGopaTopHbIif MAarHUTHBIN cenaparop.

Aynuropuu Ui CaMOCTOSITEIb-
HOM pabOThI: KOMITBIOTEPHBIE
KJIACCHI, YHTaJIbHBIE 3aJIbI OHO-
JTNOTEKHU

[Tepconanbuble KoMnbioTephl ¢ makeroM MS Office, BbI-
X0710M B IHTEpHET U C IOCTYIIOM B JIEKTPOHHYIO WH-
(dhopmMarmoHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[Tomemenune naas XpaHeHUs U
MPOPUITAKTHIECKOTO  00CTYXKH-
BaHUs y4eOHOro 000pyA0BaHU

HIxade! g xpaHeHUs: y4eOHO-METOAMUECKONW JTOKYMEH-
Taluu, yaeOHOTO 000PY/I0BaHUS M YI€OHO-HATIISITHBIX

IoCco0uii.
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