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Jlucer perucrpanun u3MeHeHU U JOMOJTHEeHUit

H(OPMAITIOHHOTO 00SCIICUSHUS TUCITUILTUHBI

mpotokoit Nel

No Paznen Kpatkoe conepxanue Hata. No [Moanuce
n/n PIIA M3MEHEHU /10T OJIHEH U] IPOTOKOJIA 3aB.
(Momyst) 3aceaHus kagenpoi
kadenpol
1 PII AxTyanu3zanus Bcex paszenon PIT 28.09.2017 r.
mpoToKko Ne2
2 PII Axkrtyanuzanus Bcex paszzaenon PIT 07.09.2018 r.
rpotokoi Nel
3 | PlI Axtyanuzanus Bcex pasnenos PIT 26.09.2019
mpoToko Ne 2
4 AxTyanuzanusi yaeOHO-MEeTOINIEeCKOro U 01.09.2020
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1 I_[e.]m OCBOCHHUSA TUCHUIIJIMHBI

Henstmu ocBoeHUs AuCUUILIMHBL «O0oralieHne MoJe3HbIX UCKOIAaeMbIX» SBIISFOTCS SIB-
JSIFOTCSL Pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX KAa4yecTB, a Takke (OpMUpOBaHHE MPOdheccruo-
HAJIBHBIX KOMIIETEHIMI B cooTBeTcTBUU ¢ TpeboBanmsmMu PI'OC BO mo cnenuambHOCTH
21.05.04 T'opnoe neno.

2 MecTo AUCHUIIJIMHBI B CTPYKTYpE 06p330BaTeJIbHOﬁ nmporpaMmmbl NOATOTOBKHU
crieuuaJaucra

Juctumumna «O0oTanieHne moJIe3HbIX HCKOMAeMbIX» SBISETCS AUCHUILUIMHON, BXOIUT
B 0a30ByI0 yacTh O1oKa «IIpoeKTHast AEATEIBHOCTEY» 00pa30BaTEIBHOM TPOTPaMMBI.

JUig u3ydeHus: TMCUUIUIMHBI HEOOX0IMMBI 3HaHUS (YMEHMs, BIaJeHUs), c(hOPMUPOBaH-
HbIE B pE3yJbTaTe U3yUEHHUSI CIEAYIOUIUX KYPCOB:

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

3HaHus (YMEHUS, BJIAJCHUS), TIOJYYCHHbIE TIPU W3YUYEHUU JAHHOW JUCLUIUIMHBI OyayT
HEO0OXO0IMMBI JJIs1 pa3paO0TKH, COBEPUICHCTBOBAHUS TEXHOJOTUN MOJATOTOBKH U 00OTralleHUs
MIOJIE3HBIX MCKOMAEMBbIX; CO3/IaHUS MaJIOOTXOJHBIX U O€30TXO/JHBIX TEXHOJOTUH, KOMIUIEKC-
HOT'O MCHOJIb30BaHUSI MUHEPAIBLHOTO CBIPBS, JI aHAIU3UPOBAHUS YCTOMYMBOCTH TEXHOJIOTH-
YeCcKOro Mpoliecca U Ka4ecTBa BBIITYCKaeMOM MPOyKIIHH.

3 Komnerenunu ody4yaromerocs, popmupyemsbie B pe3y/ibTaTe 0CBOCHUA
AUCHUILIMHBI U IUIAHUPYeMble Pe3yJibTaThbl 00y4eHust

B pesynbTaTe ocBoeHUs AucHuIuIHB «O0O0TaIIeHNE MOJIE3HBIX HCKOTIAaeMBIX» 00Y-
YaIOUTUHCS TOJDKEH 00J1aaTh CIeAYIOITUMU KOMIIETCHITUSIMU:

CtpyKTypHBIT
aneMeHT [1ngHupyembie pe3ynbTaTel 00y4eHHs] KOMIIETEHIIUN

OIIK-9 BiageHueM MeTOaMM AHAJIN3a, 3HAHUEM 3aKOHOMEPHOCTE NMoBeIeHUsl U
ylnpaBJieHHsl CBOMCTBAMH I'OPHBIX IMOPO/ M COCTOSIHMEM MAacCHBA B Mpoleccax J100bIYH
U nepepadoTKM TBePAbIX MOJIE3HBIX HCKOMAEMbIX, 2 TAKKe IIPU CTPOUTEIbCTBE U IKC-
IUIyaTalMH MOJ3€MHBIX COOPY KeHMil

3HaTh MCTOABI aHalIn3a, 3aKOHOMCPHOCTHU IMOBECACHUS U YIIPABJIICHUA CBOMICTBaAMH
TOPHBIX IOPOJ KU COCTOAHUEM MaCCHBaA B ITpoLEccax ,Z[O6BILII/I n nepepa60TI<H
TBECPABIX IMOJIC3HBIX HCKOITACMBIX.

YMeTh BLI6I/IpaTL MCTOAbI aHAJIN34d, 3dKOHOMCPHOCTU NOBCACHUA U YIIPABJICHUA
CBOMCTBAMU TOPHBIX ITOPOA U COCTOAHHUEM MACCHBA B IIPOLECCAX I[O6BI‘II/I u
nepepa60TKH TBCPAbIX ITOJIC3HBIX NCKOIIACMBIX.

Bnagets CIIOCOOHOCTBIO BH6I/IpaTB MCTO/JbI aHaJIn3a, 3aKOHOMCPHOCTH ITIOBCACHUA U
YIIPpAaBJICHUA CBOMCTBaAMU TOPHBIX IIOPOJ U COCTOAHHUEM MACCHBA B ITPOLCC-
cax ,Z[O6LI‘II/I n nepepa60TKH TBCPAbIX ITOJIC3HBIX HCKOIIACMBIX.

ITK-4 roTOBHOCTBIO OCYIIECTBJIATH TEXHHYECKOE PYKOBOACTBO FOPHBIMHU M B3PBIBHBIMHU
padoTaMu NpH IKCIVIYATALMOHHOM pa3BelKe, 100bIYe TBepAbIX M0JIe3HBIX HCKONAeMbIX,
CTPOUTEIBCTBE M JIKCILIYaTALlMH NMOA3eMHBIX 00bEKTOB, HENOCPEACTBEHHO YNPaBJATH
NMPoLeccaMy HA MPOM3BO/ICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIC ITIOHATHUA METO/J0B, CIIOCO0OB U CpCACTB MOJTYUCHUS ChIPbS U KOH-
LHCHTPATOB ITPU nepepa60TKH MOJIC3HBIX HCKOITIACMBIX

YMmeTh BLI6I/IpaTL TCXHOJIOTUIO ITPOU3BOJICTBA pa60T 1o 0601"8.H_ICHI/IIO IIOJIC3HBIX HUC-
KOIIaCMBbIX, IPUMCHATH CIIOCOOBI U cpeacTBa IJisd MOJTYyUCHUA KOHAUIIUOHHBIX
KOHIICHTPATOB

Bnanets CIIOCOOHOCTBIO BLIGI/IpaTB H paCCUUTBIBATH OCHOBHBIC TCXHOJIOTHYCCKUC I1a-
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CrpyKTypHBII
anemeHT I

\HUPYEMBIC PE3YIbTaThl 00YICHUS KOMITCTESHITII

paMeTpbl APPEKTUBHOTO U IKOJIOTHUECKH OE30MAaCHOTO MTPOU3BOACTBA padoT
no nepepaboTke U 0OOTAIICHUI0O MHUHEPAIBLHOTO CHIPhsi Ha OCHOBE 3HAHMM
NPUHIUIOB (IIOTALIMOHHOTO MPOEKTUPOBAHMS TEXHOJOTHYECKUX CXeM 000-
raTUTEJIBHOTO IMPOM3BOJACTBA M BBHIOOpA OCHOBHOTO M BCIIOMOTATEIBHOIO
000TaTHTENBHOTO 000PYIOBAHUS

IIK-5 roroBHOCTH 10 1eMOHCTPHPOBATH HABBIKH Pa3padoTKH IVIAHOB MepONIPUATHI 110
CHMKEHHI0 TeXHOT€eHHOI HATPY3KH NMPOU3BOJACTBA HA OKPYKAIOIIYIO cCpeay NPH IKC-
IUIyaTallMOHHOM pa3BeKe, 100bIYe U NepepadoTKe TBEPAbIX MOJe3HbIX HCKONAEMBbIX,
a TaK’Ke IIPU CTPOMTEJIbCTBE M IKCILTyaTalluu

3HaTh

Hay4HbIE METOJbl U MEPOTPHUSATHUS 110 CHUKEHUIO TEXHOTEHHOM Harpy3Ku Ha
OKPY’KAIOILLYIO Cpey MPH 3KCILTyaTallMOHHOM pa3Beke, 100bI4e U nepepa-
OOTKE TBEPABIX MOJIE3HBIX HCKOTIAEMBIX

YmMmers

MIPUMEHSTHh HAYYHBIE METOIbI U MEPOTIPUSITHS TI0 CHUYKEHUIO TEXHOTCHHOU
Harpy3Kku Ha OKPYKarolllylo Cpely MpH 3KCILTyaTalluOHHOM pa3Beake, 100bI-
4e ¥ epepaboTKe TBEPABIX MOJE3HBIX HCKOTTAEMBIX

Bnazets

HaBBIKAMHU TPUMEHEHUST HAYYHBIX METOJIOB U MEPOIIPUATUN TTO CHIDKEHHUIO
TEXHOTCHHOW Harpy3KH Ha OKPYKAIOIIYIO CPEeIy MPH SKCIUTyaTallMOHHO M

pasBezke, 100b4e u nepepaboTKe TBEPIbIX MOJIE3HBIX HCKOTAEMbBIX

IIK-12 roToBHOCTHIO ONIEPATHBHO YCTPAHATH HAPYLICHUS IIPOU3BOJICTBEHHBIX IpoLec-
COB, BECTH NIEPBUYHBIN y4eT BBINOJIHAEMBIX padoT, aHAJTU3UPOBATH ONIEPATUBHBIC H
TeKylIHe M0KA3aTeJIM IPOU3BOACTBA, 000CHOBBIBATH MPEIJIOKEHU 110 COBEPIICHCTBO-
BAHUIO OPraHM3ALMH NIPOU3BOACTBA

3HaTh OCHOBHBIC TCHICHIIMH Pa3BUTHUS ITPOU3BOJICTBEHHBIX ITPOIIECCOB, IOKA3ATEITN
TIPOU3BOJICTBA

YMeTh MPUMEHSTh H3yYCHHBIC TCHJICHITUN Pa3BUTHSI POU3BOICTBEHHBIX POIIEC-
COB, IOKa3aTeJIu MPOM3BOJICTBA B MTPO(HECCHOHATILHOM NEATEILHOCTH

Bnaners TEHCHIIUSIMHM PA3BUTHS ITPOU3BOJICTBEHHBIX ITPOIIECCOB, MIOKA3ATEIU MPOU3-

BOJCTBA B HpO(l)CCCPIOHaJIBHOI;'I JCATCIIBHOCTH

IIK-19 roToBHOCTHIO K pa3padoTKe NPOEKTHLIX MHHOBAIMOHHBIX PellleHUIl 10 IKCIJIya-
TAUMOHHOM pa3Be/iKe, 100bI4Ye, MepepadoTKe TBEPAbIX MOJEe3HbIX HCKONAEeMbIX, CTPOM -
TeJbCTBY M IKCILIYaTAllUM MOA3eMHbIX 00bEKTOB

3HaTh OCHOBHBIC TCHACHIIUH PA3BUTHA WHHOBAIIMOHHBIX pemeHHﬁ 10 Hepepa60TKe
TBCPAbLIX ITOJIC3HBIX HCKOIIACMBIX

YMeTh IIPUMCHATH U3YUCHHBIC TCHACHIIUU PA3BUTHA HHHOBAIIMOHHBIX peI_HCHI/Iﬁ 10
nepepa60TKe TBCPAbIX ITOJIC3HBIX MCKOIIACMbBIX

Bnagets TCHACHIUAMU PA3BUTUS HHHOBAIITMUOHHBIX pCIJ_IeHI/Iﬁ 110 nepepa60TKe TBEP-

JAbIX ITOJIC3HBIX NCKOIIa€MbIX




4 CTpyKTYypa U cojepKaHue U CUUIITUHBI

OO61ast TpyI0€MKOCTh JUCHHUIUIMHBI COCTaBISET 3eAuHuUIbI 108 yacos:

— KOHTaKTHast paborta — 58,1 akaj. yacos:
aynuTopHas pabora —54 akaz. yaca;
BHeaynuTopHas pabota — 4,1 akan. yaca;

— camocTosTenbHas pabora — 14,2 akaj. Jaca;

— TIOJTOTOBKA K dK3aMeHy — 35,7 akaJl. 4acoB.
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1. Beenenue 2 OIIK-9
1.1. Coneprxanue TUCIUIUIMHBI, €€ 3a1a4d. 3HAYCHHUE U POJIb oborarie- 1 [1IK-4
HUS TIPU UCTIOJIB30BAHUHU PA3JIMYHBIX TOJIE3HBIX MCKOMIAEMBIX . [1K-5
N3y4yeHue oCHOBHOM
1.2. Knaccudukaus mporeccoB i 000TaiieH s MOJIe3HbIX HCKOTIae- 1 N [1IK-12
W JOIMOJHUTEILHON
MBIX
nuTepatypsl 1o auc- | KonrponsHas pa- |I1K-19
1.3. Onepanuu, mukibl, craguu. Ornenka 3h(GEeKTUBHOCTH MTPOIIECCOB 1
[UILIMHE, KOHCIIEKTa oota Nel
00oramnieHus: 1 KOMIUICKCHOCTH MCTIOJb30BaHMS ChIPbS [—
1.4. IIpoaykThl ¥ TIOKa3aTeaIu oOoraimeHus. MaTepuaabHbBINA OajgaHC 110 1 '
TBEpPAOMY, METaJTy, BOJIE B TEXHOJOTHYECKHX CXeMax 00OTalleHHsl Py
1.5. IToHsATHE O KOJTUYECTBEHHBIX XapaKTEPUCTHKAX BEIIECTBEHHOIO CO- 1
CTaBa MUHEPAIHHOTO CHIPBS M MPOJIYKTOB 00OTaIleHuUs
HTtoro no pasgeny S
2. I'paHynIOMETpUYECKUI COCTaB N3yuenne ocHoBHOH | KonTposibHas pa- |OI1K-9
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2.1. I'panymoMeTpUYECKHI COCTaB Pyl U MPOIYKTOB 0OOTaIeHUS, ME- 1 1 W JIOTIOJIHUTEJIHLHO M 6ota Ne 2 [1K-4
TOJBI €TO ONPENCIICHUS IIATEPATYPHI IO JUC- [1IK-5
2.2. CuroBsiii ananu3. lllkana kraccudukaum, MOy b IITKAJIBI KJac- 1 LIUIINHE, KOHCIIEKTa [IK-12
cuduKanuu TICKITHIA. I1K-19
2.3. O0paboTKa pe3yIbTaTOB IPaHYIOMETPHUICCKOT0 aHAIN3a U T10- 2 1
CTPOEHHUE XapaKTEPUCTHK KPYIMTHOCTH
HToro no pazueny 4 2
3. [loAroToBUTENIBHBIE MPOLIECCHI OIIK-9
3.1. I'poxouenue. Haznauenue mporecca 1 3 1  |U3ydenue ocHoBHOM | 3amura nabopa- [I[1K-4
W JIOTIOJTHUTENBHOU | TopHOU padoThl |ITK-5
3.2. DddexkTuBHOCTH TPOXOUEHHUS, KiIacCU(UKALU U KOHCTPYKIIHH IPO- 1 JTUTEPaTypPHI 1O JTUC- [1K-12
XOTOB LUIIJIMHE, KOHCIIEKTa [1K-19
JIEKIIUI.
3.3. IpoGnenue. Haznauenue apobieHus, crerneHsb ApoOaeHus 1 3 1  |U3ydenue ocHOBHOH | 3amuta nabopa-
W JOTIOJTHUTEIBHOW | TOPHOW pabOThI
3.4. Kiaccudukanus v KOHCTPYKIIUH IPOOUIIOK ISl KPYITHOTO, CpeIHe- 1 TUTEepaTyphl MO JTUC-
T'0 U MEJIKOTO IpoOJieHus nuIuinHe, KoHcnekTa | KontponbsHas pa-
3.5. KpynmHOCTB, 10 KOTOPOH HEOOXO0IUMO APOOUTH ChIphE Iepe 000- 1 JICKITUH. 6ota Ne 3
ramenueM. CxeMbl ApoOIeHUs
3.6. 3menbuenue. 3akOHOMEPHOCTH MpoIlecca U3METbYECHUS 1 3 1 3amura nabopa-
TOPHOU pPabOTHI




£| AyautopHas o
pabora
(B akan. 4a- ®dopmbl TEKYLIIETO
Paszen/ Tema cax) Bun KOHTPOJIS ycIIe-
CaMOCTOSITEJILHOM | BAeMOCTH U TIPO-
JUCIIATUTAHBI o
paboThI MEXYTOUHON
aTTecTaruu
3.7. Knaccudukanus pazmMosibHOro o6opymaoBanus. CXeMbl U3MeEIbYC- 1
HUS .
38T 1 W3yyenne 0CHOBHOU
8. Hupagnnqecgaﬂ KJTAaCCH(PUKAITUS I/é €€ POJIb B TEXHOJIOTHUECKUX U JOTONHATENbHOI
XeMax WK. 3aKOHOMEPHOCTH CB HOTO ¥ CTECHCHHOTO TIaJICHUS
cxema %a p 4KOHOMEPHOCTH CBOOOHOTO H CTECHCHHOTO Taje uTepaTypsl 1Mo auc- | KontpoasHas pa-
gactuil. OCHOBHBIC IPUHIUIIBI KJIACCU(DUKAITAN
! PHHIL (prscan [MATUTHHE, KOHCIIEKTa 6ota Ne 3
3.9. KoHCTpyKIIMM MEXaHHUYECKUX KIAaCCU(PUKATOPOB, 00IACTh X MIPH- 1 ek
MEHEHUSs
3.10. KoHCTpYKIMH U OPUHLIMI JSUCTBHS THIPOIMKIOHOB 1
Hroro no pazaeny 10

4. OCHOBHBIE MPOLIECCHI

N3ydeHne oCHOBHOM

U JOMOJIHUTEIBHOM
TUTEepaTyphl MO JTUC-
[UIUTMHE, KOHCTIEKTa

JIEKIIUI.

3amuTa 1abopa-
TOPHOU pabOTHI

KonTposnbhas pa-
6ota Ne 4

M3ydeHre 0CHOBHOM
U JOTIOJTHUTEIBHOU

4.1. I'paBUTaIIMIOHHOE 00OTAIIEHHE MTOJIE3HBIX HCKOMTaeMbIX. TeopeTuye- 1
ckue ocHOBbI. CKOpOCTb MajieHusi, KodhUIMEHT paBHONAIaeMOCTH

4.2. Tlpouecchl IpaBUTALMOHHOTO OOOTAIleHUs: MPOMBIBKA, OTCAJKa, 1
KOHIIEHTpALIMs Ha CTOJIaX, 00OralleHre Ha [UTI03axX U kKenobax, BUHTO-

BBIX CEMaparopax, 00oramieHre B TSHKEIbIX CYCIICH3UAX

4.3. CymHoCTb MPOLEeCCOB, KOHCTPYKTUBHBIE H TEXHOJIOTHYECKHE Mapa- 1
METpBI aNlapaToB M MaIIHH, IPAKTHKA UX TPUMEHEHUS

4.4. MarnutHoe oboraiieHue. TeopeTuyeckrue OCHOBBI. MarHuTHbIC 1
CBOMCTBa MMHEPAJIOB, MarHUTHBIE TIOJISI CEMApaTOPOB

4.5. O6opynoBaHue A MArHUTHOTO OOOTAIlIEHHUs: CenapaTop Jyis 1

CHJIBHO U cTaDOMarHUTHBIX PYy[; CyXue U MOKpbIE MarHUTHBIE cenapa-
TOPbI

TUTEpaTyphl 1O JUC-
LUIIJIMHE, KOHCIIEKTa

JICKIIUN.

3amura nabopa-
TOPHOU pabOTHI

KoHTpobHas pa-
6ota Ne 4

OIIK-9
I1K-4
I1K-5
I1K-12
I1K-19




Cenmectp)

AynuropHas

pabora
(B akan. 4a- ®dopmbl TEKYLIIETO
Paszen/ Tema cax) Bun _ | xouTpous yene-
CaMOCTOSITEJILHOM | BAeMOCTH U TIPO-
JUCIIATUTAHBI o
paboThI MEXYTOUHON
aTTecTaruu
4.6. Dnexkrpuueckoe oboramieHre. u3nveckue 0OCHOBHI MpoIiecca, MoJ- 1 1
TOTOBKA MaTepHalia K 3JIEKTPHIECKON cenapaun
4.7. Knaccudukanust 3J€KTpUYECKUX CENapaTopoB, UX KOHCTPYKTUBHbIE 1
Y TEXHOJIOTHYECKUE TTapaMeTPhl
4.8. CnerinaibHbIE METO I TTOATOTOBKH U OOOTAIIECHUS PY/T 1 1
4.9. Pynopasbopka: oborarmieHue no TpeHuto, hopme, BeTy, diororpa- 1
BHUTAIMS; O0KUT py; U30MpaTeabHOe APOOJICHUE, U3METbUYCHHE, XUMU-
yeckoe o0oraieHue
4.10. ®dmoTannoHHOE oOoramenue. Teoperndyeckne ocHOBBL. KnHeTnka 1 3 1 3ammura nmabopa-
dnoranuu V3ydeHre OCHOBHOM | TOPHOI pabOThI
4.11. ®noTanmoHHBIE peareHThl, X Ki1accu(uKalms, Ha3HaYCHUE U Me- 1 Y JOTIOJHUTEIBHOU
XaHU3M JICUCTBUS TUTEepaTyphl MO JIUC-
4.12. ®noTauoHHbIE MAINHBIL, UX Kilaccu(UKalys, KOHCTPYKLIUS 1 nuIuinHe, koHcrnekTa | KonrpomnbsHas pa-
JIEKIIAIA. oora Ne 4
4.13. [IpakTika NIpUMEHEHUS MAIIMH Pa3IMYHBIX THIIOB (MEXaHUYECKHE, 1
MTHEBMOMEXaHUYECKUE, KOJIOHHBIE U Jp.). CXeMbI U PEXKUMBI (PIIOTAIHH
Hroro no pazaeny 12 9 5
5. O6e3BOKMBAHKE U ONIPOOOBAHHE 0,8 W3yyenue oCHOBHOM OIIK-9
5.1. O6e3BoxxuBanue. HazHaueHune omeparuii 00€3BOKHMBAHUSI M HX 1 W JOIOJIHUTEIBHON [1K-4
KIaccupUKanus nuTepaTypsl 1o auc- | KontponsHas pa- [I1IK-5
5.3. OnpoOoBaHue 1 KOHTPOJIb Ha 00OTaTUTENbHBIX (habpukax. TUMbI U 1 LUIUIMHE, KOHCIIEKTa 6ota Ne 5 I1K-12
Ha3HauYeHHe npood TICKIIU. I1K-19
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- E CaMOCTOSATEIIBHOM | BAEMOCTH M IIPO- 2
JUCIIATUTAHBI E g . g
o = B £_ paboThI MEXYTOUHON - &
2} © o= =
5| E = aTTecTalH g5
() o
= 5 | €
[ = = o=
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HToro no pazueny \Y 2 0,8
6. OOmue cBeneHust 00 000TaTUTEIBHO-TEXHOJIOTHYECKOH CUCTEME Vv OIIK-9
I1K-4
6.1. Texaomorudeckrue CXeMbl: KaUeCTBEHHEIE, BOIHO-IIIJIAMOBRIC U CXE- 1 0,7 N3ydeHne 0oCHOBHOM I1IK-5
MBI [IETH aIllapaToB W TONOJTHUTEIbHO N IK-12
6.2. YpaBieHHe Ka4eCTBOM TOJIE3HBIX HCKOTIAEMBIX MTPU UX JT00BIYE, 1 0,7  |mureparypsl no auc- | KontponsHast pa- |[1K-19
yCpeIHEeHHEe MUHEPAIBHOTO ChIPhSl B TOPHOM II€Xe U Ha 000TaTUTEIbHON UIUIMHE, KOHCTIEKTa 6ota Ne 6
(habprike TICKITHA.
6.3. Texnomorus oboramieHus pya YepHBIX, IIBETHBIX U PEAKUX METAII- 1 1
n0B. TpeOoBaHus K Ka4eCTBY KOHIEHTPATOB U CHIPbS.
Hroro no pazeny Vv 3 2,4
HToro nmo iucuumnjinue 36 18 14,2 IK3aMeH
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5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

B mporecce npenogaBanus AUCHUIIIMHBI ««O00TaIIEHUE MTOJIE3HBIX HCKOMTAEMbBIX)»
MPUMEHSIOTCS pa3IMYHbIE BUIBI 00pPa30BaTEIbHBIX TEXHOJIOTHH.

JIeKIMOHHBIN MaTepuan 3aKperursieTcss B XojJe JabopaTOpHBIX padOT, Ha KOTOPHIX
BBINIOJIHAIOTCA TPYNIOBbIE WM HHIUBUAYaJIbHbIE 3aJaHus O mpoiaeHHo Teme. Ilpu
IIPOBEJICHUH JIA0OPATOPHBIX 3aHATHH UCIIOJIB3YETCSI METOJ] KOHTEKCTHOTO O0yUYEeHMs,

KOTOPBIH MO3BOJISIET YCBOUTh MaTEpUa IIyTEM BBISBJICHUS CBA3EH MEXAY KOHKPETHBIM
3HAHUEM U €r0 IPUMEHEHUEM.

[lepeqaya HEOOXOTUMBIX TEOPETHUYECKMX 3HAHMA H (OPMHUPOBAHHE OCHOBHBIX
MIPEJICTaBICHUH 110 KypCy IPOUCXOJUT C UCII0JIb30BAHUEM MYJIbTUMEINNHOTO 000pyI0BaHUS.

1. TpaguuuoHHble 00pa3oBaTe/ibHbIe TEXHOJOTHMH OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOrO Mpoliecca, IPEANOaraolyo NpIMy0 TPAHCISAIUIO 3HaHUI OT Ipernojaa-
BareNis K CTYJIEHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIBHO-UILTIOCTPATUBHBIX METO-
0B 00ydeHus). YueOHas JesITeNbHOCTh CTyJE€HTa HOCUT B TAKUX YCIIOBUAX, KaK MPaBUIIO,
PENpPONAYKTUBHBIN XapaKTep.

®opMbl YUeOHBIX 3aHATHH € HCIOJIB30BAHMEM TPAAULIMOHHBIX TEXHOJIOTHIi:

NudopmanronHas nekuus — MocieaoBaTeIbHOEe U3JI0KEHHEe MaTephaia B JUCHUIUIH-
HapHOM JIOTHKE, OCYILECTBISIEMOE MPEUMYILECTBEHHO BEpOAIbHBIMU CPEACTBAMH (MOHOJIOT
IpernoaBaTeis).

CemuHap — Oecena mpemnojiaBaTesst U CTyJEHTOB, OOCYX/IE€HHE 3apaHee MOJArOTOBIICH-
HBIX COOOIIEHUI MO KaXXJI0MYy BONPOCY IUIaHA 3aHSTHUS C €AUHBIM ISl BCEX IMEPEYHEM PEKO-
MEHJIyeMOU 00s3aTeIbHON U JOTIOTHUTEIBHON JTUTEPATYPHI.

[IpakTueckoe 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI 1 HaBBIKOB IO
MPEI0KEHHOMY aJlTOPUTMY.

2. TexHos0rum mMpoo61eMHOT0 00yUeHHsI — OpraHu3aIus 00pa30BaTEIHHOTO MPOIIECcCa,
KOTOpasi MpearnojaraeT MmocTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHHUE Y4eOHBIX MPOOIeM-
HBIX CUTYaIUi 115 CTUMYJIUPOBAHUS aKTUBHOM MMO3HABATENbHOMN €ATEIHLHOCTH CTYACHTOB.

@®opMbl YUeOHBIX 3AHATHIH € MCIOJb30BAHUEM TEXHOJIOT Uil TPOOJIEMHOr0 00yue-
HUS:

[IpoGnemuast nekuus — W3JI0KEHUWE MaTepuana, IpenoJiararoliee MOCTaHOBKY MpPO-
OJIEMHBIX ¥ JUCKYCCHOHHBIX BOIPOCOB, OCBEIIEHHE PA3IMYHBIX HAYYHBIX MOAXO/0B, aBTOP-
CKHME KOMMEHTapHH, CBSI3aHHBIE C PA3IUYHBIMU MOJICISIMU MHTEPIIPETALUU W3y4aeMOro Ma-
Tepuana.

3. UrpoBble TeXHOJIOTHM — OpraHu3aIlis 00pa30BaTeIbHOrO MPOIecca, OCHOBaHHAS Ha
PEKOHCTPYKIIUU MO/IeJIel MTOBEICHUS B paMKaX MPeI0’KEHHBIX CIIEHAPHBIX YCIOBU.

®opMbl y4eOHBIX 3aHATHI ¢ HCI0JIb30BAHHEM UTPOBBIX TEXHOJIOT U :

VYueOHas urpa — popma BoccoziaHus MPEAMETHOTO U COIUAIBHOTO COJEpKaHUS OyIy-
el mpoecCUOHaIbHON NESTENILHOCTH CIEeNHMATNCTa, MOJACITUPOBAHUS TaKUX CHUCTEM OTHO-
IIEHHUH, KOTOpPBIE XapaKTEPHBI ISl ATOU AEATEIbHOCTH KaK LEJI0ro.

JlenoBas urpa — MOJEIUPOBAHHUE PANUYHBIX CUTYallMd, CBS3aHHBIX C BBHIPAOOTKOU U
IPUHATHEM COBMECTHBIX PELICHUH, OOCYKIEHHEM BOIIPOCOB B PEXHME «MO3TOBOTO HITYp-
May, PEeKOHCTPYKIUEH (PyHKIIMOHAIBHOTO B3aMMO/ICHCTBHS B KOJUICKTHBE U T.I1.

PoneBas urpa — uMuTanys UM pEKOHCTPYKIIMS MOJEIIEN POJIEBOTO MTOBEACHHUS B IIPEJ-
JIO’)KEHHBIX CLIEHAPHBIX YCIOBHSIX.

4. TexHOJIOTMH NMPOEKTHOr0 00y4YeHHs1 — OpraHu3anys oopa3oBaTeIbHOTO Mpolecca B
COOTBETCTBUH C AJTOPUTMOM IOATAITHOTO PEIICHUS MPOOJIEeMHON 3a/7a4d WIN BBIIOJHEHUS
yueOHoro 3ananus. [IpoekT mpennonaraer COBMECTHYIO y4eOHO-TIO3HABATEIbHYIO JEATElNb-
HOCTb TPYIIBI CTYJICHTOB, HAIPaBJIEHHYIO Ha BHIPAOOTKY KOHIIETIIIMH, YCTAHOBJICHHUE LIeNel 1
3a7a4, (GOpMYTUPOBKY 0KMIAEMBIX pe3yJbTaTOB, OMpEAETICHUE MPUHIIMUIOB U METOJUK pe-
IIEHUs] MIOCTABJICHHBIX 3a/1a4, [UIAHUPOBAaHHE X0Ja pabOThl, MOUCK JOCTYIHBIX U ONTUMAIb-
HBIX PECYPCOB, MOATAMHYIO PEAIN3ALMIO TUIaHa pabOThI, MPE3EHTALUIO PE3YJIbTAaTOB PadOTHI,



UX OCMBICIICHUE B PEQIIKCHIO.

OcHOBHbBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa MPpUOIIKEeHa K (opMaTy HAyYHOTO HCCIIE0-
BaHUS (JI0Ka3aTEIIbCTBO aKTYaJIbHOCTU TEMBI, OTIpeIeIeHue HAyYHOH MpOoOIeMBbl, IpeaMeTa U
00BEKTa MCCIEOBAHUs, IeNIe M 3a1a4, METOJOB, MCTOYHHUKOB, BBIIIBIKCHHE THUIIOTE3BI,
00001IeHne pe3yabTaToOB, BEIBOIBI, 0003HAYEHNE HOBBIX ITPOOIIEM).

TBopueckuil mpoekT, Kak MpPaBUJIO, HE UMEET JETAIbHO NPOpabOTaHHON CTPYKTYpHI;
yueOHO-TIO3HABATeNbHAs JIEATEIBHOCTh CTYIEHTOB OCYIIECTBIIIETCS B PaMKax pPaMOYHOTO
3aJlaHus, IOAUMHSAACH JIOTUKE U UHTEPECAM YYAaCTHUKOB IPOEKTA, )KaHPY KOHEUHOT'O pe3yib-
Tara (raszera, QUIbM, NPA3AHUK, U3/IAHUE, IKCKYPCHUS U T.IL.).

WNubopmManimoHHBI TPOEKT — y4eOHO-TT03HABATEIbHAS IEITEIFHOCTD C SIPKO BBIPAKEH-
HOM ABPUCTUYECKON HAIIPaBIEHHOCTHIO (IIOUCK, OTOOP M CUCTEMAaTH3alusd HHPOPMAIMK O Ka-
KOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB IpPOEKTa ¢ 3TOH MH(popMaluel, ee aHaau3 u
0000111eHNe 1715 Tpe3eHTaluu 0oJiee NIMPOKOH ayIuTOPUN).

5. UHTepaKTHUBHbIE TEXHOJOTMU — OpraHu3anus 00pa30BaTEeIbLHOrO Mpoliecca, KOTOo-
pas mpearnojaraeT akTUBHOE M HEJIMHEHHOE B3aMMOJIEHCTBHE BCEX YYACTHUKOB, TOCTHIKEHHE
Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO I HUX 0Opa3oBarenbHOro pesynaprata. Hapsany co
CHeHaTN3UPOBAHHBIMU TEXHOJOTUSMHU TaKOTO POJa MPUHLHUII UHTEPAKTUBHOCTHU MPOCIIEKH-
BaeTcss B OOJIBLIMHCTBE COBPEMEHHBIX O0Opa30BaTEIbHBIX TEXHOJOTWH. MHTEpaKTHUBHOCTH
M0/Ipa3yMeBaeT CyObeKT-CyObEeKTHbIE OTHOIIEHHSI B X0/1€ 00pa30BaTeIbHOTO Mpoliecca U, Kak
cleCTBUE, OPMUPOBAHUE CAMOPa3BUBAIOLIEHCS HHPOPMAITMOHHO-PECYPCHOM Cpebl.

®opMbl Y4eOHBIX 3AHATHI € MCI0JIb30BAHUEM CIEIUAJTU3MPOBAHHBIX HHTEPAK-
THUBHBIX T€XHOJIOTHI:

Jlexuus «oOpaTHOM CBSI3M» — JIEKIMS-TIPOBOKALIUS (M3JI0’KEHHE MaTepHralia ¢ 3apaHee
3aIlJIAaHMPOBAaHHBIMU OIINOKaMM), JIEKIUsA-0ece1a, JTEKIHs-TUCKYCCHs, JTCKIHs-
npeccKoH(epeHIus.

CemuHap-nuckyccusi — KOJUIEKTUBHOE OOCYKIEHHME Kakoro-aulo CIIOPHOIO BOIPOCA,
po0OsieMBbl, BBISIBJIEHUE MHEHUH B rpymnie (MEXIpyNIOBOH IUalor, AUCKYCCHUs Kak CIOp-
JTAAJIOT).

6. UHdopMalHOHHO-KOMMYHHKAINIMOHHBbIE 00pa30BaTe/IbHbIe TEXHOJIOTHU — Opra-
HU3a1Ms 00pa30BaTENbHOTO MPOLIECCa, OCHOBAaHHAs Ha IPUMEHEHHUH CIEeLUaTIn3UPOBAHHBIX
IIPOrPaMMHBIX CpeJl U TEXHUUYECKHX CPEACTB PabOThI ¢ MH(OpMaIUEH.

®opmbl yueOHBIX 3aHATHH € UCIIOJIb30BAaHUEM HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlekuus-BU3yanu3anus — H3JI0KEHHE COJEpXKAHUSA COIPOBOXKAACTCS Ipe3eHTalueH
(remoHcTpanuel yueOHbIX MaTE€pPUaIOB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUTFOCTPATUBHBIX, IPahUUeCKuX, ayauo- U BUJEOMATEPHAIIOB).

6 YueOHO-MeTOANYECKOe 00eclieYeHne CAMOCTOSITeIbHO padoThl 00y4aroIIUXCs

ITo qucnumnuuze «OO0oramieHue Mojae3HbIX UCKOMAEMBbIX » MPEIYCMOTPEHA ayAUTOpHAs
Y BHEAYIUTOPHAsI CAMOCTOSTENIbHASL Pad0Ta 00YyUYaIOIIHXCSL.

CamocrosTenbHas padoTa CTyIEHTOB [IOCTpOEHa TaKuM 00pa3oM, UTo B Ipoliecce pado-
ThI CTYJI€HTBI 3aKPEIUIAIOT 3HAHMsI, MOJIyYeHHbIE B MPOLIECCe TEOPETUUECKOTO OOy4YeHus, TeM
caMbIM (POPMUPYIOT MPOPECCHOHATBHBIE YMEHUS U HABBIKH.

B npouiecce u3ydeHus TUCHMITIIMHBI OCYLIECTBISAETCS TEKYIIUNA U MEPHOANYECKUI KOH-
TPOJIb 3a pe3yJabTaTaMU OCBOEHUS yueOHOTro Kypca. TeKyIHii KOHTPOJIb OCYIIECTBIISIETCS He-
MIOCPE/ICTBEHHO B MPOIIEcCe YCBOCHMS, 3aKpEIUIeHHs], 0000IEeHHs U CUCTeMAaTH3allMK 3HaHUH,
YMEHUH, BJIaJICHUs HaBBIKAMM U TO3BOJISIET OMEPATHBHO JUArHOCTUPOBATH M KOPPEKTUPO-
BaTh, COBEPILICHCTBOBATh 3HAHUS, YMEHUS U BJIaJICHHE HaBBIKAMU CTYIEHTOB, 0OecrieuynBaeT
CTUMYJIMPOBAHHE U MOTHUBALIMIO UX JEITEIbHOCTH HA KaXKJIOM 3aHATUH. TeKymui KOHTPOIb
ocyliecTBiseTcs B hopme YCTHOTO ompoca (cobeceoBaHus ).

[leproanyeckuif KOHTPOJIb I1Ie7Ib KOTOPOro 00OOLIeHME M CHCTeMaTH3allvs 3HaHUH,
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npoBepka 3G HEKTHBHOCTH YCBOCHUSI CTYJICHTAMH OTIPE/ICIICHHOTO, JIOTUYECKH 3aBEPIICHHOTO
coiepKaHus y4eOHOro MaTepuaja OCYLIECTBISETCS B (OpMe 3alIUTHI JIAOOPATOPHBIX, KOH-
TPOJIBHBIX paboT.

OueHoYHBIE CpeACTBA AJIs MPOBEACHUS TEKYILECH aTTeCTalluu

Tecmot Ona camonposepku:
Bapuanm Ne 1.

1. Yto Ha3bIBaeTcs 000ramenneM mnojae3HbIX HCKONaeMbIX?

1. 310 mporecchl XUMUYECKOTO pa3/iesIeHUs MUHEPAJIOB.

2. DTO MPoIECcCH MEXaHMYECKOTO Pa3/IeieHNs MUHEPAJIOB 03 M3MEHEHUS! XUMHYECKO-
IO COCTaBa ChIPbS.

3. DTO OKHCIUTEIBHO-BOCCTAHOBUTEBHBIE MTPOLIECCHI 3a CYET YACTUYHOTO WU MOJIHOTO
Mepexo/1a MEKTPOHOB OT OJTHUX aTOMOB K JIPYTUM.

4. D10 MpoIeCChl U3MEHEHHSI CTPYKTYPHI, MUHEPATHHOTO, a MHOTIA i XUMUYECKOTO CO-
CTaBa FOPHBIX ITOPOJI B 36MHOU KOpeE.

2. KoHnieHTpaTom Ha3bpIBaeTcH ...

1. TIpoAYKT, B KOTOPOM MaccoBast OIS ITOJIE3HOTO KOMIIOHEHTA 3HAYNUTEIBHO BHIIIE,
4YeM B UCXOJIHOU pYIE;

2. IPOAYKT, B KOTOPOM MaccoBast OIS TMTOJIE3HOTO KOMIIOHEHTA HIDKE, YeM B MCXOTHOM
pyxe;

3. IPOJIYKT, B KOTOPOM MAaccOBast J0JIs MOJIE3HOTO KOMITOHEHTA BBIIIE, YeM B HCXOTHOM
pyze, HO HU)KEe, YeM B KOHIICHTPATE;

4. IPOYKT, B KOTOPBIH BBIIETSETCS OOJIbINIAs YaCTh MUHEPAIOB BMEIIAIONIEH TTOPOIbI
Y BPEAHBIX MPUMECEH.

3. CxeMa nenu annapaToB NOKa3bIBaeT...

1. mepedeHb U MOCIEI0BATEIILHOCTh TEXHOJIOTMUECKUX MPOIIECCOB U OTepalyii, KOTO-
PBIM I0/IBEpraeTcs MoJie3HOe UCKOMAeMOE;

2. KOJTMYECTBEHHBIE MMOKa3aTeIN 000ralieHus As KaXI0i onepaluu 1 MpoIyKTa;

3. KOJIMYECTBO BO/IbI, OOABIIIEMOE B OINIPE/ICTICHHBIE ONEepaliy U IPOAYKThI o0oraiie-
HUS;

4. myTH cie10BaHus MOJE3HOTO UCKOMAeMOTro U MPOyKTOB 000TallleHus C YCIIOBHBIM
1300paxkeHue armaparos.

4. CteneHb KOHIEHTPALINHU NOKA3bIBAET:

1. Bo ckoJibko pa3 Macca KOHIIEHTpaTa MEHbIIIE MacChl ChIPbs, U3 KOTOPOTO OH IOy~
YeH;

2. Bo ckoibKo pa3 MaccoBast 10Ji1 KOMIOHEHTa B KOHIIEHTpaTe OOJIbIIIe MacCOBOM 0NN
3TOr0 KOMIIOHEHTA B UCXOHOU PY/E;

3. Kakas 10151 IeHHOTO KOMIIOHEHTA Iepeliia B XBOCTHI;

4. Ctenenb NpUOIMKEHUS PEAIbHOTO Mpoiiecca 000TalleHUs K HAeaTbHOMY.

5. UTo noka3biBaeT BHIMYKJIasi XapaAKTEPUCTHKA KPYINHOCTH MO MJK0cy?

1. B mpo6e npeobiaatoT KpyrHble 3epHa.

2. B npo0e npeobiiagaroT MeKue 3epHa.

3. B npo0e paBHOMEpHO pacrpeiesieHbl KpyIHbIE U MEJIKHE 3epHa.

4. B npo6e npeo01agaroT HUIaMbl.

6. KakoBo Ha3Ha4eHMe onepaly NpeABAPUTEIbHOI0 I'POX0YEHHs B CXeMax py/10-
MOATOTOBKH?

1. I KOHTPOJISL KPYITHOCTH APOOJIEHOTO MPOAYKTA.

2. JInst mosrydeHus TOBapHOTO MPOJIyKTa 33aHHOM KPYITHOCTH.

3. Jlnst pa3aeneHus 4acTHll, UMEIOIUX Pa3IndMs B TBEPAOCTH UM (hopMe KYCKOB.

4.]1ng oTeneHus TOTOBOTO MO KPYIMHOCTH MPOAYKTa OT UCXOAHOTO MaTepuaa, mocTy-
MAIOUIET0 Ha IpoOIIeHue.
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7. Jloisi rpoxo4YeHnsi KPYNHOKYCKOBOI0 MaTepHaJia NPpeuMylleCTBEHHO HCI0JIb3Y-

KOTCH...

. KOJJOCHUKOBBIE PEIIETKH.
. JMCTOBbIE pelIéTa.

. IPOBOJIOYHBIC CCTKU.

. IyrOBBIE CUTA.

. IIpu kakoM ycJj10BUH 3(PPeKTUBHOCTH TPOXOYEHUS PABHA HYJIIO?

. ConepxaHue 0TCEBAEMOr0 Kjlacca KPYIMHOCTU B MUCXO/IHOM pyJie PaBHO COJIEPKAHUIO

— 00 A~ WNPKF

OTCEBACMOI'0 KilacCa B HAAPCIICTHOM ITPOAYKTC.

JIIO.

2. CozeprxaHue 0TCEBAeMOro Kilacca KPyIHOCTH B HAAPEIIETHOM IPOIYKTE PAaBHO HY-

3. ConeprkaHue OTCEBAEMOTO KJlacca KPYIMHOCTH B UCX0IHOM pyze paBHO 100%.
4. CopnepxaHHe OTCEBAaEMOTO Kilacca KPYIMHOCTH B HAJPEIIETHOM IPOJYKTE PaBHO

100%.

9. B ueM CymHOCTH mpoiecca ApoodJaenus?
1. Pa3nenenue chllmydnx MaTepraioB Ha KJIACChl KPYITHOCTH.
2. Pa3Z[CJ'I€HI/I€ ITIOJIC3HBIX UCKOITAEMBbIX I10/ HeﬁCTBHCM BHCIIHUX CHJI, ITPEOA0JICBAIO-

IMUX BHYTPCHHUC CUJIbI CHCTIJIICHUA MEXAY YaCTULaMU.

3. OtneneHue OCHOBHOW MacChl BMEIIAOMIEH MTOPObI OT UCXOJHOM pyIbl IEPET TOH-

KHUM HU3MCEIIBYCHHUEM.

4, 2103I/IpOBaHI/Ie U CMCIIHNBAHWEC PA3JINYHBIX 1O KAYCCTBY MMOJIC3HBIX UCKOMMAECMBIX JJIA

IMOBBIIICHUA OJHOPOJHOCTH KAYECTBCHHOI'O COCTaBa py.

10. YTo moka3bIBaeT cTeneHb ApooaeHusi?
1. Bo ckoJibKO pa3 pazmep OTBEPCTUH MPEAbIAYIIETO CUTa OOJIbIIE pa3Mepa OTBEPCTUI

MTOCJICTYIOIIETO CUTa B CTAHIAPTHOM Ha0Ope CHT.

2. Bo cKkoJIbKO pa3 KPYIMHOCTh APOOICHOTO MPOAYKTa OO0JIbIIIE pasMepa pa3rpy30uHoit

IIETH IPOOUITKH.

3. Bo ckosibKO pa3 KpyImHOCTh KYCKOB APOOJIEHOrO MPOIyKTa MEHbIIE KPYITHOCTH KyC-

KOB, TMOCTYITAIOIINX Ha IpOOJICHHE.

4. Bo CKOJIBKO pa3 KPYIMHOCTh KYCKOB JIPOOJIEHOTO MPOayKTa 00Jibllie KPYITHOCTH KYC-

KOB, IIOCTYIIAIOIIUX Ha ,I[pO6J'IeHI/Ie.

11. B MeibHHIIAX CAMOHM3MeJIbYeHHsI H3MeJIbYalolleil cpe1oii siBJISIOTCS:

1. cranbHBIE CTEPIKHH.

2. CTaNbHBIC WJIK YYT'YHHBIC IIapHhI.

3. pyaHas «rajis.

4. KpyIHbIE KyCKH PY/BI.

12. Kakoii U3 nepeyncaeHHbIX IPOLECCOB HE OTHOCUTCS K TPABUTALIMOHHOMY Me-

TOAYy o0oramenus?

1. orcanka

2. KOHIICHTpAIMs Ha CTOJIaX.

3.000ramnieHue B TSHKENBIX CYyCHCH3HSX.

4. o0oraiieHue 1o TpeHuIo.

13. O6n1acTh NpUMeHEHHSI KOHIEHTPALMOHHBIX CTOJIOB.

1. Inst oGorareHus 30J10TOCOAEPIKAIMX TECKOB U TOHKO U3MENbUYEHHBIX PY/ PEIKUX

MCTAJUIOB KPYITHOCTBIO MCHEC 3 MM.

2. [lns oGorameHus yriei kpynHoctbio 250-0,5 Mm.

3. lns oGoramieHus pya YepHbIX METAJUIOB KpYMHOCThIO 50-0,2 MMm.

4. [lns oGoraieHust Cyab(QUIHBIX P/ IBETHBIX METAJIIOB.

14. CymHocTh npouecca neHHoii gJioTanuu.

1. T'uapodunpHbIe YaCTHUIIBI 3aKPETUISIIOTCS Ha BO3AYIIHBIX ITY3bIphKaxX U BCIUIBIBAIOT HA

IOBCPXHOCTD, I"I/IIIPO(I)06HBIC qacTHUuIbl OCTAKOTCA B o0beMe ITYJIBIIBI.

2. FI/I,Z[pO(bO6HBIC YaCTHULBI 3aKPCIIAIOTCS HAa BO3AYIIHBIX ITY3bIPbKaX W BCIUILIBAIOT HA
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MOBEPXHOCTb, TUAPO(PUIBHBIC YACTHUIIBI OCTAIOTCS B 00BEME MYJIBIIHI.

3. 'mapodobubie U THAPOGUIBLHBIC YACTHIIBI 3aKPEIUISIOTCS Ha BO3AYIIHBIX ITY3bIPhKax
Y BCIUIBIBAIOT HA MOBEPXHOCTb.

4. T'unpodoOHbIe ¥ THAPO(PUIBHBIC YACTUIIBI OCTAIOTCS B 00bEME ITYJIBITBI.

15. OcHOBHBIM (pM3HYECKHM CBOHCTBOM MHHEPAJIOB, ONPeAe/IIOIIM BO3MOXK-
HOCTh MATHUTHOTO 000TallleHUs], ABJIAETCH:

1. YienbHast MarHuTHast BOCIIPUMMYHBOCTb.

2. JludnexTpudeckast IpOHUIIAEMOCTb.

3. JIroMHuHECHICHITUSA (X0JI0IHOC CBEUCHUE).

4. TpubosnexkTpudeckuii 3PQPeKT.

Bapuanm Ne 2.

1. Ileab10 060raTUTEIBLHBIX MPOLECCOB SBJISIETCH:

1. Beienenue MeTamioB U3 XUMUYECKUX COEIMHEHUH U OT/AETICHNE HEMETANINYECKUX
KOMITOHEHTOB.

2. OuuCcTKa METAJUIOB OT HEXKEIATEIBHBIX IPUMECEH.

3. OtneneHnie MOJIE3HBIX MUHEPATIOB OT BMELIAIOIIEH MOPOJIBI U BPEAHBIX MPUMECEH H
MOJIyY€HUE KOHIIEHTPATOB, M0 CBOEMY KauyeCTBY YIOBJIETBOPSIOUINX TPeOOBAHUSAM IOCIe-
JYIOLIUX MEePEIEIOB.

4. V3BnedyeHne oTAEIbHBIX COCTABIISIIOIINX TBEPJOTO MaTepHala ¢ MOMOIIbIO0 PacTBO-
pUTEs.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBAETCS:

1. CkomuieHre MOJE3HBIX UCKOTIAEMBIX B 36MHOM KOpeE.

2. DIeMEeHT WM MPUPOIHBINA MUHEPaI, C IEbI0 MOJTYISHHS] KOTOPOTO JOOBIBAETCS T10-
JIE3HOE MCKOIaeMoe.

3. [IpupoaHoe xuMuyeckoe coeflMHEeHNE, 0Opasyronieecs Mpu pa3IudHbIX (U3HKO-
XMUMHYECKUX MPOIECCaX, MPOTEKAIOIIMNX B TITyOMHAX U Ha OBEPXHOCTH 3EMJIH.

4. DrneMeHThl WK MPUPOAHBIE MUHEPAIbI, KOTOPbIE YXYIIAal0T KAYeCTBO KOHIIEHTpa-
TOB.

3. P pekTHBHOCTH 000TAllIEeHHS XapaKTepu3yeT...

1. MOJIHOTY OT/AENIeHUsI MEJIKOTO MaTepHala OT KPYITHOTO.

2. U3BJIEYEHUE TPAHUYHOTO KJIacca KPYMHOCTH B CIMB WM B MECKU.

3. 10J110 IIEHHOTO KOMIIOHEHTA, MEepEIIeIIIero B KOHIEHTPAT U3 UCXOAHON PyIbl.

4. ctenieHb NMPUONIMKEHHS PEeaIbHOTO Mpolecca 000raeHus K uaeaibHOMY.

4. BogHo-niaMoBasi cxeMa MOKa3bIBaeT:

1. ITyTu cnemoBaHUs MOJIE3HOTO UCKOMAEMOTO U MPOIYKTOB 000TAIEHUS C YCIOBHBIM
M300paKEHUEM armapaToB.

2. IlepedeHp 1 MOCIEA0BATENBHOCTh TEXHOJIOTHYECKHUX MTPOLIECCOB M OMEPALIUU, KOTO-
PBIM T0/IBEpraeTcs MoJIe3HOe UCKOTIaeMoe.

3. KonunuecTBeHHbIe MOKazaTeau 000rameHus s KaX 10| onepaiuy U MpoyKTOB.

4. KonudecTBo BOJIbI, T0OABISIEMOE B OT/ICIbHBIE OTIEPAIIUH U ITPOTYKTHI.

5. Kakasi u3 nepeunciieHHBIX ONepanuii He OTHOCUTCS K MOAT0TOBUTEJbLHBIM MPO-
neccam odoramenus?

1. IpoGnenue.

2. I'poxouenue.

3. YcpenHenue.

4. OuncTKa CTOYHBIX BOJI.

6. UTo moka3bIBaeT TOYKA MepecedyeHnsi CYMMAPHO# XapaKTePUCTUKH 110 ILTIOCY»
c ocb10 abcnmcec?

1. Pazmep MakcuMalIbHOTO KycKa B IIpooe.

2. PazmMep MUHMMAaIIBHOTO KYyCKa B Ipooe.

3. CpeaHeMmemaHHbINA pa3smep.
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4. Cpennuil nuameTp Kycka.

7. JIOCTONHCTBOM IITAMIIOBAHHBIX (JIMCTOBBIX) pelleT sIBJIAeTCS:

1. IIpo10IKUTENBHBIN CPOK CIIYKObI M IOCTOSIHHBIN pa3Mep OTBEPCTHIL.
2. bonpmiast maomanb «KUBOIO CEYEHUSD.

3. Manas niouiaip «KMBOTO CEUEHUSD.

4. BeicTpblit U3HOC, pa3pblB U CMEILEHUE POBOJIOYEK.

8. ®@opmyaa nis pacuera 3Qp(PeKTHBHOCTH TPOXOYEHHS:

1. E=gx — yx:
2. E= 7K£ﬁ_a2 :
T (ﬂ,u _a)

"(5-e)(a-0)
3. E= o100 -a)(B-0) ;
4 E= 4

- noop. 10
Qna()p. *a
9. Yem ompenensieTcsi rJIaBHBIM 00pa30M KOHeYHAsi KPYNMHOCTH APOOJIEHOr0 MPo-

aykra?

1. PazmepoM BKpAIJIGHHOCTH 3€PEH TMOJIE3HBIX MUHEPAJIOB.

2. KpenocTero py/ipl.

3. MaccoBoii j1oJieii IIeHHOTO KOMITOHEHTA B PYJIC.

4. KpynmHOCTBIO UCXOTHOU PY/IBI.

10. Kakum o0pa3oM NpoucXoauT Mpoiecc ApodJeHusi B KOHYCHbIX Apo0ouiaKax?

1. 3a cueT TMHAMUYECKOTO BO3JACUCTBHS POTOpA.

2. 3a c4eT pa3aBlIMBaHUs MEXIY IBYMS MUIMTAMU.

3. 3a cueT 3KCLEHTPUYHOTO JBIKEHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3axXBaThIBaHUA 3yObSIMH M PACKAJIBIBAHUS JI0 TPEOYyEeMOW KPYITHOCTH.

11. IloHsiTHE O THAPABINYECKOH KIaccuPUKAMHU.

1. IIpouiecc pa3aeneHus: cMecH MUHEPATIbHBIX 3€PEH Ha KJIacchl KPYIMHOCTH IO CKOPO-
CTSIM OCaX/ICHUS B BOJAHOM Cpee.

2. IIpouecc pa3aeneHusi CMeCH MUHEPAJIbHBIX 3epEH Ha KJIACChI KPYITHOCTH 110 CKOPO-
CTSIM OCaX/ICHUS B BO3yLTHOM cperie.

3. [Ipouecc pazaeneHust cMecu MUHEpPaIbHBIX 3€PEH Ha KJIacChl KPYMHOCTH IIPU MTOMO-
1 POCEUBAIOIINUX TOBEPXHOCTEHMH.

4. TIpouecc pa3aeneHusi CMeCH MUHEPaJIbHBIX 3€PEH IO INIOTHOCTH B BOJHOM cpeje,
MyJBCUPYIOLIEH OTHOCUTEIHHO pa3esieMoil cMecH B BEPTHKAIBHOM HalpaBICHHUH.

12. IIpouecc pa3aejieHUs YACTHUI B TSAKeJIbIX cpeax (CycneH3usX) NPOUCXOIUT:

1. ITo muioTHOCTH YacTHI.

2. Ilo ckopocTsM naJieHus YacTHIL B CpeJie.

3. Ilo kpymHOCTH YacTuIl.

4. ITo popme vacruil.

13. I'J1aBHBIM JOCTOMHCTBOM ()JIOTALIMOHHOT'0 METO/a 000TallleHUs SIBJISIETCS:

1. Huzkuii pacxof 31eKTpOIHEPIrHH.

2. IIpocToTa MpOM3BOACTBEHHOTO KOMILIEKCA.

3. OTHOCUTENbHAS JISMIEBU3HA MMOTYYCHHUS KOHIIEHTPATOB.

4. YHUBEPCATbHOCTh, BO3MOKHOCTh Pa3/IeNeHUs THOObIX MUHEPATbHBIX KOMIUIEKCOB.

14. B kakuX moJisiXx NPOUCXOAUT MArHUTHAs cenapanus?

1. B anekTpryuecKux mojsx.

2. B HEOTHOPOAHBIX MArHUTHBIX MOJISX.

3. B 0THOPOAHBIX MATHUTHBIX MOJISX.

4. B 5leKTpOMArHUTHBIX TOJISX.

15. O6nacTh NpUMeHEeHHs JIeKTPUYECKOI cenapanmm:
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1. O6oramienue py YepHbIX METAIUIOB.

2. O0orareHne TeXHOJIOTHYECKOTO ChIPhsi C HU3KOM MacCOBOM JIOJIEH IIEHHBIX KOMIIO-
HEHTOB.

3. JloBoJika HEKOHMIIMOHHBIX KOHLIEHTPATOB Py PEIKUX METAIIOB, KEPAMHUYECKOTO
CBIpPbsl, CIIIOJI, AJIMAa30B.

4. O6oraiieHre BceX TUIIOB MUHEPAIBHOTO ChIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepeuncjeHHBIX MOJEe3HbIX HCKONMAEMbIX He MOABEPraercs odoraiie-
HUI0?

1. Hedts.

2. Xerne3ucTeie KBapIUTHI.

3. BokcHTHI.

4. Anmassbl.

2. XBOCTaMHU Ha3bIBAETCSI:

1. IlpoaykT, B KOTOPOM MaccoBasi J0JIsl IIEHHOTO KOMITOHEHTA BBIIIE, YEM B UCXOTHOM
pylie, HO HIKE YeM Tpedyemasi B KOHIIEHTpaTe.

2. IIpoaykT, B KOTOPOM MaccoBasi JIOJISI IEHHOTO KOMITOHEHTA 3HAYUTEIIHHO BBIIIE, YEM
B UCXOJIHOM pyze.

3. IIpoaykT, B KOTOPBIA BBIJIEISAETCS OOJIBINIAS YacTh BMEIIAIOIIEH OPOIbl U HE3HAUH -
TeJbHAs YaCTh [IEHHOTO KOMITOHEHTA.

4. ITpoayKT, MOCTYMAIONIUH B TIOOYIO OTIEpalii0 OOOTAIICHUS U B JIIOOYIO MAIIIUHY.

3. Kakoii u3 nepe4ncjeHHbIX MPOLECCOB He OTHOCHTCSI K COOCTBEHHO 000raTH-
TeJbHbIM?

1. MaruuTHas cenapanmsi.

2. DIeKTpUYecKas cermaparius.

3. Pamnomerpuyeckas cenapariusi.

4. Arnomepanus.

4. CUTOBBIM aHAJIM30M HA3bIBAETCS:

1. 3MepeHue KpymHbIX KYCKOB 110 TPEM B3aMMHO MEPHIEHAUKYISIPHBIM HapaBICHUSIM.

2. Pazgenenue marepualia mo CKOpOCTH Ma/ICHUs] YaCTUI] PA3JIMYHON KPYITHOCTH B BOJI-
HOM cpere.

3. U3mepenue yacTull Mo MUKpPOCKOTIOM U Kilaccu(UKaIHs UX Ha TPYIIIBI B Y3KUX
IpaHULIaX OMPECICHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTepHalia Ha HECKOJIbKUX CUTaX C Pa3IMYHBIMU CTaHIAPTHBIMU pa3-
MepaMH OTBEPCTUN 3aJaHHOTO MOJIYIIA.

5. Kakoro HazHaueHue onepauuu KOHTPOJIbHOIO TPOX0YEeHHUSsI B CXeMaX PyI0no/-
roToBKu?

1. JInst KOHTPOJS KPYIHOCTU JPOOIECHOTO MPOIYKTA.

2. JIns mony4eHusi TOBAPHOTO MPOJIYKTA 3a/IaHHOM KPYITHOCTH.

3. Jlns paznenenus Marepualna Ha HECKOJIBKO KJIACCOB KPYMHOCTHU Mepe]l KOHIICHTpaI[H-
€l Ha CTOJIax.

4. JInst oTAeNeHus TOTOBOTO MO KPYMHOCTH MPOAYKTA OT UCXOHOTO MaTepHana, mocTy-
MAIOUIEro Ha Ipo0ieHue.

6. Kak BJiuMsieT yroJ HaKJIOHA NMPOceNBalOIeill MOBEPXHOCTH IPOXOTA HA €ro Mmpo-
HU3BOJAUTEIbHOCTD U 3(PPEKTHBHOCTH I'POXOYCHHSA?

1. He Bnuser.

2. Yem Oomipliie yroyi HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIHHOCTh TPOXOTA U IPPEKTUB-
HOCTb I'POXOYEHHUSI.

3. Uewm Goubliie yroa HaKJIOHA, TEM BhIIIE TPOU3BOUTEILHOCTh TPOXOTa U HUXKE (-
(EeKTUBHOCTH TPOXOUCHHUSI.

4. Yem Gobllie yrosl HAKJIOHA, TEM MEHBIIIE MPOU3BOIUTENILHOCTh TPOX0OTa U OOJIbIIIE
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3¢ HEKTUBHOCTH TPOXOUCHUSI.
. Kakoe n1po0/ieHue Ha3bIBAETCHA MEJIKUM?
. Ot 1500-500 1o 350-100 mm.
. Ot 350-100 o 100-40 mm.
. Ot 100-40 o 30-10 mm.
.01 30-10 mo 3 mm.
. Cnoco0 pa3rpy3ku u3MeJibUeHHOIr0 MPOAYKTA U3 CTePKHEBOH MeJbHUIbI:
. CBOOOTHBIM CITBOM Yepe3 pasrpy304HYI0 Hardy.
. Jludrépamu mpuHYIUTEITEHO YAATISETCS U3 MEITHHHUIIBL.
. Uepes HapyKHOE LUJIUHAPUIECKOE CUTO.
. Uepes pemeTKy ¢ miensiMu KIMHOOOpa3HOH (OPMBEI.
. Kakoii u3 nepeuncjieHHbIX aNINAPATOB OTHOCUTCS K LEHTPOOeKHBIM Kiaaccudu-
KaTopam?
1. CriupanbHbIi KI1accupUKaTop.
2. Peeunsrit kimaccudukarop.
3. lMupamuanbHbIN K1accudukarop.
4. 'uIpOLIUKIIOH.
10. ®aoTanmoHHOE 00OraleHne 0CHOBAHO:
1. Ha pa3nnuuy B cMaunBaeMOCTH MUHEPAJIOB.
2. Ha pa3nuuny B IJIOTHOCTSIX MUHEPAJIOB.
3. Ha pa3immuuu B 1B€TE MHUHEPAJIOB.
4. Ha pa3nuunu MUHEPAJIOB B CIOCOOHOCTH OTpakaTh, MPOMYCKATh, MPETOMIISITH CBET.
11. Ha3nayeHue peareHTOB - cooupareJeil BO pioTaumu:
1. JIns ruapodoOu3aiiuy moBEpXHOCTH YaCTHII.
2. J1st runpopriM3aiii MOBEPXHOCTH YaCTHII.
3. st m3amenenust pH proTartmoHHOM MyJIbITHI.
4. JIng U3MEHEHUsI HOHHOTO COCTaBa MYJIbIIbI.
12. Kakoii U3 nepevyucjieHHbIX aNlNAPaTOB He SIBJIAETCS IPABUTANMOHHBIM?
1. BunTtoBoii cenapatop.
2. TspKenocpeHbIi KOHYCHBIN ceraparop.
3. DIEKTpOCTAaTUUYECKUI cerapaTop.
4, [THeBMaTHYECKUN cemapaTop.
13. OTaAuYUTEIbHOI 0C00eHHOCTHIO CENapaTOPOB /ISl 000ralieHust CJIa0OMATHUT-
HBIX PY/ SIBJISIETCS:
1. Hanuuue BaHHBI.
2. Hannume 6apabana W3 HEMarHUTHOTO MaTepHalia.
3. Haninume MarHuTHOM CUCTEMBI U3 TOCTOSIHHBIX MarHUTOB.
4. Hanuuue paboueil 30HbI MaJIOH UTMHHBI M BBICOTHI C BEICOKOI HANPSHKEHHOCTHIO T0-

ORAWNRPFPOAWNERE -

TS,

14. Heo0xoauMbIM YCJI0BHEM pa3jesieHHsI MUHEPAJIOB MPH YJIeKTPHYECKOii cena-
panuu sBJISIETCS:

1. [IpumeHeHne peareHToB.

2. Cozpanue cpefbl pazaeseHus IPOMEXYTOUHOM MIIOTHOCTH MEXy TNIOTHOCTSAMHU
paszesnsieMbIX MUHEpaJIOB.

3. Co31anue HEOTHOPOTHOTO MAarHUTHOTO TOJIS.

4. 3apsiika 4aCTHIl TEM HJIM MHBIM CLIOCOOOM.

15. Ile1b10 000raTUTEIBHBIX MPOLECCOB SABJISETCS:

1. Belienienue MeTaaoB U3 XUMUYECKUX COEJMHEHUH U OTJIeNIeHHe HEMETaIINUYeCKUX
KOMIIOHEHTOB.

2. O4McTKa METAJIIOB OT HEXKeJaTeIbHbIX PUMECEH.

3. OTnenenue Moye3HbIX MUHEPAJIOB OT BMEIIAOLIECH MOPO/Ibl M BPEAHBIX pUMecel U
paszeneHre KOMIOHEHTOB Ha PsiJl MPOYKTOB, IPUTOIHBIX VIS AajbHEHIIeH nepepaboTKH.
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4. V3BiaeucHue OTACJIbHBIX COCTABJIAIOINIUX TBCPAOI'0 IOJIC3HOI'O HMCKOIIACMOI0 C II0-
MOIIBIO PACTBOPUTCIIA.

Konmponvnas paboma Nel

HanucaTes Ha3BaHUE TPOJTYKTOB OOOTAIICHHS U 1aTh UM OIIPEICTICHHUS.

Hamucate OCHOBHBIC TIOKa3aTeNd NPOAYKTOB oOoramieHus. Jlate ompenencHus u
HamucaTh GOPMYIIBI IS UX ONPEICICHHSL.

Koumponvnas paboma Ne2

[To mpexacraBieHHBIM JAHHBIM IOCTPOUTH CHUTOBYIO XapakTepuctuky. [lo rpaduky
OTIPEJICITUTh: MAaKCUMAJIBHBIN pa3Mep MaTepuana B TpolOe, CpeaHuil pa3mep, mpeobiananue
YaCTHIL, YaCTHBIN BBIXOJ KIACCOB.

Koumponvnas paboma Ne3
[IpuBecTn 3cku3 000pyAOBaHMS HaA BBIOOpP JUISI TPOXOYEHHMS, JpOOJIEHUS WIN
n3MmenpueHus. Hanmucats npuHmn paboTel 000pyA0BaHUS, JOCTOMHCTBA U HETOCTATKHU.

Koumponvnas paboma Ne4

[IpuBecTn 3cku3 00OpyMOBaHMS JUISI TPABUTAIMOHHOTO W MAarHUTHOTO OOOTaIIeHUS
MOJIE3HBIX HCKOoMmaemblx. HammcaTe npwHOUN padoThl 000pYIOBaHHUSA, IOCTOMHCTBA U
HEIOCTATKH.

Hammcarp u mpencTtaBUTh CXEMaTHYHO MEXaHHU3M JCHCTBUSA  (PIOTAITMOHHBIX
peareHTOB.

Koumpoavuas paboma Nes
Knaccudukanus omnepanuii 00e3BokuBaHus. WX Ha3HaueHWs, TOCTOMHCTBA U
HEJIOCTATKU OTEpaIyii.

Koumpoavuas paboma Neb
[IpuBecTH MPUHIUITHAILHYIO CXeMY 00O0TaIlleHUs] MAarHETUTOBOM PY/IbI.

Ilpumepnutit nepeuens mem u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB HCIIOIB3YIOTCS TP PA3IUYHBIX METO1aX oboraimieHus?

2. Korya Heo0X0AMMO IPUMEHATh MEXaHU4YeCcKoe oboraieHue?

3. 13 kakux omepanuii COCTOST MPOLECChl 00OTaIIeHus?

4. Kakue mpoiiecchl nepepadoTKi MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MMOATOTOBUTEIb-
HbIMU?

5. Kakue mporiecchl nepepaboTKi MUHEPAIBHOTO ChIPbsI HA3bIBAIOTCS OCHOBHBIMU?

6. Kakue nporeccsl nepepaboTKi MUHEPATIBLHOTO ChIPhSI HA3bIBAIOTCS BCIIOMOTATEIh-
HbIMU?

7. Kakue mpoIyKThl TIOJy4aloT B pe3yibTaTe oOorameHus?

8. Uem ompenensieTcs mpeAeT»HO BO3MOXKHAs MaccoBasi A0JIs [IEHHOTO KOMIIOHEHTA B
KOHIIeHTparte?

9. IlpuBenuTe KaYECTBEHHYIO CXeMY O0OTaIlleHUs U CXeMY IIEMHU anmnapaTos.

10. Yewm ompenaensieTcst KPYMHOCTh, A0 KOTOPOH MOJIE3HOE UCKOMTaeMoe IPOOUTCS, U3-
MeJbyaeTcs nepes odoramenueM?

11. Tlouemy nmpumeHsieTCs cTaguaibHoe ApobiaeHne? UTo Ha3bIBa€TCS OTKPHITHIM U
3aMKHYTBIM ITUKJIOM APOOIeHHUS?

12. Kakue anmapatrbl HCTIOIB3YIOTCS IS IPOOICHUS U U3METbYCHHUS PYAbI?

13. B yem cocTouT Ha3HAYCHHE OTIEpalluii TPOXOUeHUs, Kiaccupukanuu?
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14. Kakue anmapaTbl UCTIOIB3YIOTCS Ul OTIEpaIMii TPOXOYSHHS U KiIacCUpUKaun?

15. Kakue 3akOHOMEPHOCTH JIeXKAT B OCHOBE I'PaBUTALIMOHHOTO Ipoliecca 00orameHus?
Knaccugukanus rpaBUTaIlMOHHBIX ITPOIIECCOB.

16. Yro HazwIiBaeTcs mporieccoM oTcanku? OTcal0uHbIC MAIIUHBL.

17. Kakue cuiibl IeCTBYIOT Ha MHHEPAJIbHBIE YaCTHIIBI HA TIOBEPXHOCTH KOHIICHTPALI -
OHHOTO cTOJa?

18. Kakue moJie3HbIe HCKOITaeMbIe 000TamarTcs Ha KOHIICHTPAIIMOHHBIX cToax? O00-
ramieHre Ha BUHTOBBIX CEeTapaTopax v KOHIIEHTPAIIMOHHBIX CTOJIaX.

19. Yto Takoe TspKenas cpeqa U KaKue THITBI TSKEIBIX Cpell BCTPEYAIOTCs B IIPAKTHKE
oOorarmieHus?

20. B yeM 3aKir04aeTcs CyIHOCTh MpoIIecca pa3aeieHUs B TSDKENbBIX cpeaax?

21. Kakue cymiecTBYIOT OCHOBHBIE THITBI allllapaToB YIS Pa3/ICNEHUS B TSHKEIBIX CyC-
neH3usx? OnuIuTe TPUHIUI UX PaOOTHI.

22. Knaccudwukarus (HIoTalmOHHBIX MPOIECCOB. B ueM 3akirouaeTcs mporiece ¢iora-
auu?

23. Yrto Ha3pIBaeTCSl KPAE€BBIM YIIIOM CMaYHBaHUs?

24. KaxoBo Ha3HaueHUE IIOTAIIMOHHBIX PEareHTOB, UX KiIacCH(pUKAIUs?

25. B ueM npenmMyItnecTBo (UIOTAIMOHHOTO METO1a 000TaIleH s TIepe] OCTATEHBIMU?

26. Yto Ha3pIBaeTcs mpsiMoi 1 oOpatHoi (rotanmet? Kakue oneparmu diotanuy Ha-
3BIBAIOTCSI OCHOBHBIMH, ITEPEYNCTHBIMU, KOHTPOJIEHBIMHA?

27. Kak BBIIENSIOTCS IEHHBIE KOMITOHEHTHI TIPU CENIEKTHBHON M KOJUIEKTHBHO -
CEJIEKTUBHOM cxeMax (oTaruu?

28. Knaccudukarus GproTalmOHHBIX MalIiuH. BecnoMorarensHoe (rioTannoHHOE 000-
pyIOBaHHe.

29. MarauTHOE T0JIe U €r0 CBOMCTBA. MarHuTHas BOCIIPUUMYHUBOCTD.

30. Kak pa3nugaroT MUHEpaIbl IO MAarHUTHBIM cBoicTBaM? Kakoit cuibl TpeOyroTes
MarHuTHBIE MOJIs 7151 X oOoraieHus ?

31. OTKpBITHIE U 3aMKHYTbIE MArHUTHBIE CUCTEMBI. MarHUTHBIE TIOJISI CETIapaToOpOB.

32. Kakue CyIiecTBYIOT THITBI MarHUTHBIX CENapaTopoB?

33. MaruutHble cenapaTopsl uig 000TalleH!s] CHIIbHOMArHUTHBIX PY/I.

34. MarauTHbIE cerapaTopsl 1j1s1 000TaIIeHus CJIa00OMarHUTHBIX PY/I.

35. HazoBute MeToibl 1 anmapathl 00€3B0KMBAHUSI TPOTYKTOB 000TaIl[EHUSI.

Lenpto nabopaTopHeIX padOT MO JAHHOM AMCLUIUIMHE SBISETCS NPAaKTUYECKOE O3Ha-
KOMJIEHHE CTY/AEHTOB C Pa3lMYHbIMM NPOLIECCAaMU M METOAAMU OOOTaIleHUs IOJIE3HBIX UC-
KOIIaeMbIX, a TAK)Ke MOyuYe€HHE HABBIKOB 110 BBIIOJHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYZIEHT JOJDKEH yMETh MPaBUJIBHO 00OCHOBATh IMPUMEHEHHE Mpolecca UM MeToaa obora-
IIEHUs U1 33[JaHHOTO TUIA PYJAbl, pPACCUUTATh OCHOBHBIE NOKA3aTeNIU OOOTaIlleHUs U IMpeJ-
CTaBUThb MHAUMBUIYaJbHBIA OTyeT. Bce mosyueHHblE 3KClepUMMEHTalIbHbIE JaHHbIE HE00XO-
JMMO IPOaHAJIM3UPOBATh, IPOBEPUTH BBIIIOJIHEHA JIM OCHOBHAs L1€Jb pabOThI, CPOPMYIHUPO-
BaTh BbIBOJBL. Eciu mojydeHbl HU3KHE TEXHOJOIMUYECKHE MOKa3aTesd 00OraleHus, yKa3aTh
BO3MOJKHBIE IPUYMHBI U ITyTH TOBBIIIEHUS MTOKa3aTeNeH.

[Ipu BbIMOJIHEHHMH PAaOOT CTPOro cOoOIIOAATh MpaBUIA TEXHUKHU O€30MacCHOCTH M HH-
CTPYKLIMHU IO paboTe ¢ annapaTypoil.

Ilepeuenp 1abopaTopHbIX PaboOT:

1. Uzyuenue paboThI IEKOBOM APOOHIKU U MIPOU3BOJICTBO CUTOBOTO aHAIM3a

2. Vzydenue paboThl THPALIMOHHOTO I'POX0Ta U onpeaeieHne 3ppeKTuBHOCTH TPoX0-
YeHUs

3. 3ydeHue npoiiecca U3MEIbUYEHUS Pyl B IIAPOBOM MEJIbHUIIE

4. OborarieHue KelIe3HbIX Pyl Ha MAarHUTHOM cenapaTope
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5. OboraieHue MoIMMETAITMYECKUX PY/ MO CXeMe MPSMON CEIEKTUBHOM (ioTanuu
6. O6orareHne noJe3HbIX HCKOTIAEMBIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.
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1. OneHo4Hble cpeacrea AJisi MIpoBEeACHUSA l'lpOMe)KyTO'lHOi;I arreCcranmmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CTpyKTypHBII
JIIEMEHT
KOMITETEHIINH

[Inanupyemblie pe3ynbTaThl
o0yueHust

OneHouHbIe CpecTBa

OIIK-9 Bi1ageHueM MeTOJaMHU aHAJIN3a, 3HAHNEM 3aKOHOMEPHOCTeH MoBeJAeHUsI M YIIPaBJIeHUsI CBOMCTBAMHU I'OPHBIX MIOPOJA M COCTOSIHMEM
MaccuBa B Mpoueccax 100bIYH M NepepadoTKU TBePAbIX MOJe3HbIX HCKONAEMbIX, a TAKKe IIPU CTPOUTEIbCTBE H IKCILIyaTAluU
NO/I3¢MHBIX COOPYKeHHUH

3HaTh

METO/bl aHallu3a,  3aKOHO-
MEpPHOCH  TIOBEICHUS u
YIIPABICHUS CBOMCTBAMH
TOPHBIX MTOPOJT U COCTOSTHU-
€M MaccuBa B  Ipolieccax
n0OBIYM W TmepepaboTKu
TBEpPABIX TMOJE3HBIX  HCKO-
MAaeMBIX.

Ilepeuens meopemuueckux 60npocos K IK3AMeny:

1. Kakue cBoiicTBa MHUHEPAJIOB UCHOJIB3YIOTCS IPU PA3JIUMYHBIX METOAAX OOOTaIeHHs?

2. Korma Heo0X01MMO IPUMEHSITh MEXaHUIeCKOe o0oTamneHne?

3. 13 xakux omeparnuii COCTOSAT MPOIEeCChl 00OTaIIeHHs ?

4. Kakune mpo1iecchl mepepadoTKi MUHEPATLHOTO CHIPbS HA3bIBAIOTCS TIOATOTOBUTEILHBIMU?

5. Kakue npoueccs! nepepaboTKu MUHEPAILHOTO ChIPbsl HA3bIBAIOTCS OCHOBHBIMM?

6. Kakue npoueccsl nepepaboTKd MUHEPAIBHOTO ChIPhSl HA3bIBAIOTCS BCIIOMOT'aTEIbHBIMU?

7. Kakue mpoayKThl IOJy4aroT B pe3yabTaTe oOoranieHus?

8. Uem ompenenseTcs MpeaeabHO BO3MOXHAsI MacCOBast 10J1s1 LIEHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
9. IlpuBeaure KaUECTBEHHYIO CXeMY OOOTallleHHsI U CXeMY LIEIU anaparos.

10. YeMm onpenensercst KpyImHOCTb, 0 KOTOPOH MOJIE3HOE UCKONIAeMOe APOOUTCS, U3MENbYAETCS Mepe]
oboraieHuem?

VYMeTh

BBIOMpATh METObl aHAIN3a,
3aKOHOMEPHOCH  ITOBEJCHUS]
U YIpaBICHUS CBOMCTBAMU
TOPHBIX MOPOJ U COCTOSIHU-

eM MaccuBa B  IIpoIleccax|
n00bIYM U TmepepaboTKu
TBEPJBIX IMOJNE3HBIX  MCKO-
MaeMBbIX.

Ilpumepnvle npaxmuyeckue 3a0anus 01 IK3ameHa:
CoctaBuTh cxemy i 000raIieHus pyabl

Bnanets

CIIOCOOHOCTBIO BBIOMpATH

MCTOAbI aHaJIKu3a, 3aKOHO-

Pewumbs 3a0auy:
OnpeaenauTb MacCOBYIO JJOJIFO MeJIU B KOHIIEHTPATe, COCTOSAIEM U3 MUPUTA U MHUHEPAJIOB, YKa3aHHBIX B




CTpyKTypHBII

[Inanupyemslie pe3yIbTaThl

3JIEMEHT OneHouHbI€ CpecTBA
00y4eHUS
KOMITCTEHITHH
MEpPHOCH noBeeHus | Tabnuie (1o 3aJaHuto)
YIIPABJICHUS CBOMCTBaMH|

TOPHBIX MOPOJ U COCTOSIHU-
€M MaccuBa B Ipolieccax
no0bluM U 1epepaboTKy
TBEPABIX  MOJIE3HBIX HCKO-

I1a€MBbIX.

IIK-4 roroBHOCTBI0O OCYHIECTBJISATH TEXHHYECKOE PYKOBOJACTBO IOPHBIMHM M B3PBIBHBIMH pPadoTaMu IPH IKCIUIyaTallMOHHON pa3Belke,
A00bIYe TBEPABIX MOJIE3HBIX HCKOMAEMBIX, CTPOUTEIbCTBE U IKCILIYaTALUH MOA3EMHBIX 00bEKTOB, HENIOCPEACTBEHHO YIIPABJIATH NIPOLecCaMu
HA NMPO-U3BOJACTBEHHBIX 00bEKTOB

3HaTh OCHOBHbIE TOHATUSL  MeTo-{ Ilepeuens meopemuueckux 60nPoOCo8 K IK3AMEHY:
JIOB, CIIOCOOOB M CPEJICTB 1. CymHOCTB, TI1aBHBIE 0COOCHHOCTH U KJIacCU(PHUKAII 000TaTUTEIBHBIX ITPOILIECCOB.
MOJIyYCHUST CBIPhS M KOH- 2. OcHoBHbIE (haKTOPBI, BIMSIONINE HA BEIOOP METO1a 00OTaIleHHUS.
LIEHTPATOB MPH MepepadbOTKH
ITOJIE3HBIX NCKOIAEMBIX
YMeTh BBIOMPATH TEXHOJIOTHIO IIPO-
M3BOJICTBA paboOT 1o obora-
LICHUIO TIOJIE3HBIX UcKomae- |IIpumepnvle npakmuueckue 3a0anus 011 IK3AMEHA:
MBIX, IPUMEHATH CIOCOObI U | COCTaBUTh CXEMY JUIsl OOOTAIICHHS PY/IbI
cpeicTBa IS TIOJYYCHUS
KOHJHUITMOHHBIX KOHIIEHTpPA-
TOB
Bnaners CIIOCOOHOCTBIO  BBIOMpaTh | Peutums 3a0auy:

paccuuTHIBATH OCHOBHBI¢
TEXHOJIOTUYECKUE IapaMer-
pBl 3PPEKTUBHOTO U HKOJIO-
TU4eCKH 0e30TMacHOTO  IMPo-

M3BOJICTBA paboOT MO nepepa-

OHpe,Z[eJ'II/ITL TEXHOJIOTHYCCKHUC IT0KA3aTCIIN O6OI‘aI_HeHI/I$I MEITHOM PYABI:
- BbIXO MEIHOTO KOHICHTpPATA,

- BBIXOJ XBOCTOB,

- MaccCy XBOCTOB,

- U3BJICUCHHUE MEIU B MEIHBIM KOHICHTPAT,
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CTpyKTypHBII
JIIEMEHT
KOMIIETEHIINU

[Tnanupyembie pe3yaIbTaThl
00y4eHUS

OneHouHbIE CpeCcTBA

00TKe 1 000TalEeHII0 MUHE-
PABHOTO CHIPhSI Ha OCHOBE
3HAaHUW TPUHLHMIOB (oTa-
IIHOHHOTO  MPOCKTUPOBAHHUS
TEXHOJIOTHYECKUX cXeM 000-
TaTHTEIHLHOTO IMPOU3BOJICTBA
u BbIOOpa OCHOBHOTO Y|
BCIIOMOTaTEIBLHOT0 000raTH-

TEJIBHOr0 000PyIOBaHUs

- U3BJICYCHUE MEIIU B XBOCTBI JJIsl YCIIOBUH, yKa3aHHBIX B Ta0I.
Pe3ynbTaThl pacuera TEXHOJIOTUYECKUX MTOKa3aTeNeil 0(pOPMHUTD B BUAE CTAHJAPTHON TaOIUIIBL.
Onpenenutb MapKy METHOTO KOHIIEHTpaTa u3 TaoJ.

IIK-5 roroBHOCTBH 10 1€eMOHCTPHPOBATH HABBIKH Pa3pa0oTKH MJIAHOB MEePONPHUSATHII 110 CHUKEHHIO TeXHOTeHHOI HArpy3KH NPOM3BO/ICTBA Ha
OKPY/KAIOLIYI0 Cpeay NpPH 3KCINIyaTallHOHHON pa3Beake, A00bI4e M IepepadoTKe TBEPABIX MOJE3HbIX HCKOMAEMbIX, a TaKKe NpPH
CTPOUTE/Ib-CTBE H IKCILIYATALMH

3HaTh

Hay4YHBIE METOJBI U MEPO-
MIPUATHUS TI0 CHIKCHHIO TEX-
HOTE€HHOW HAarpy3KH Ha OK-
PYXKAIOIIYIO Cpelly MPH KC-
TUTYaTallMOHHOM pa3BejiKe,
no0ObI4e U rnepepadboTke
TBEPJIBIX MMOJIE3HBIX UCKO-
MAeMBbIX

Hepeueub meopemu4ecKux 60npocoé K IK3ameny.:
1. CYH_[HOCTB, rJ1aBHbEIE 0COOEHHOCTH U KHaCCI/I(l)I/IKaHI/IH 000raTUTENLHBIX IIponeCcCoOB.

YmeTs

[IPUMEHATh HAyYHbIE METO-
JIbl 1 MEPOIIPUATHSA 110 CHU-
KEHUIO TEXHOTEHHOH Ha-
I'PY3KH Ha OKPYKAIOIIYIO
Cpely IpH dKCILTyaTaluoH-
HOM pa3Beike, 100bIue U Ie-
pepaboTKe TBepAbIX MOJIe3-

HBIX NCKOIIA€CMBIX

Ilpumepnvle npaxmuyeckue 3a0anusn 01 IK3ameHa:
CoctaBuTh cxemy Ui 00OTalleHus PyAbl
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CTpyKTypHBII

[Inanupyemslie pe3yIbTaThl

JIEMEHT O1leHOYHBIC Cpe/ICTBA
00y4eHUS
KOMIICTCHIUH
Bnanets HaBBIKAMH IPUMCHCHHUS Ha-

YUHBIX METOJIOB U MEPO-
MPUSATHI 110 CHUYKEHUIO TeX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 cpelly MIPpH JKC-
IIJIyaTallHOHHOM pa3BeJIKe,
noObI4Ye U mepepadboTke
TBEPAbIX MMOJIE3HBIX UCKO-

IIa€MbIX

Pewums 3a0auy:
OrnpeenuTs MacCOBYIO JIOJTFO MEH B KOHIIEHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPATIOB, YKa3aHHBIX B
Tabnuiie (1Mo 3a/IaHuUIO)

IIK-12 roToBHOCTHIO ONEPATHBHO YCTPAHATH HAPYLICHUS IIPOU3BOJICTBEHHBIX IIPOLECCOB, BECTH NMEPBHYHBIN YUeT BHINOJIHAEMBbIX padoT,
AHAJIM3MPOBAThH ONlEPATHBHBIC M TEKYILIHE MOKA3aTeJH IPOU3BOJICTBA, 000CHOBBIBATH NPEIJI0KEHHUS 110 COBEPIICHCTBOBAHUIO
OpPraHu3anyuy NpPou3BoJACTBA

3HaTh OCHOBHBIC TEHACHIMU pa3-|Ilepeuens meopemuueckux 60npocos K IK3IAMeEny:
BUTHUS  TNPOU3BOJCTBEHHBIX 1. Kakue npouecchbl nepepaboTKi MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCS MTOATOTOBUTEIbHBIMU?
MPOLIECCOB, roKasareJ| 2. Kakue nporiecchbl nepepaboTKH MUHEPAIBHOTO ChIPhsI HA3bIBAIOTCSI OCHOBHBIMU ?
MIPOU3BO/ICTBA 3. Kakue nporiecchbl nepepaboTKH MUHEPAIbHOTO ChIPhsl HA3bIBAIOTCS BCIIOMOTaTeIbHBIMU?
Ymeth MIPUMEHSTh U3yYCHHBIE TCH-
JCHIIMM Pa3BUTHS TPOU3BO/I-
CTBEHHBIX IIPOLIECCOB, NIOKa- |IIpumepnvie npakmuueckue 3a0anus 014 IK3amena:
sarenn  npomsBogctsa B COCTAaBHTB CXeMY JUIS 0OOTAIICHHS PYIbI
npodeccruoHaIbHON nes-
TEIHHOCTHU
Brnanets TEHJCHIUSIMHU pa3BUTHS

IIPOU3BOACTBCHHBIX ITPOILICC-

COB, IOKa3aTelIH IPOU3BOJ-
CTBa B NpOo(ecCHOHANBHOM

ACATCIBHOCTH

Pewiums 3a0auy:
OlTpCI[CJ'II/ITL MAaCCOBYIO OOJIIO IMHKA B KOHLCHTPATC, COCTOAIICM M3 ITMPUTAa U MUHCPAJIOB, YKa-

3aHHBIX B TabnuIle (10 3aJaHUIO)
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CTpyKTypHBII
JIIEMEHT
KOMIIETEHIINU

[Tnanupyembie pe3yaIbTaThl
00y4eHUS

OneHouHbIE CpeCcTBA

ITK-19 roToBHOCTBHIO K pa3padoTKe MPOEKTHHIX HHHOBALMOHHBIX PelleHUIl M0 HIKCILUIYaTAllMOHHOH pa3Beke, 100bI4e, epepadoTke
TBeP/bIX M0JIE3HbIX HCKONIAeMbIX, CTPOUTEIbCTBY M IKCILUIYaTAllUM NOJ3eMHbIX 00bEKTOB

3HaTh OCHOBHBIC TEHICHIMH pa3-  |Ilepeuens meopemuyeckux 60npocos K IK3aMeHy:
BHUTHSI ”HHOBAIMOHHBIX pe- 1. Kakue npoayKThl 10JIy4aroT B pe3yabTaTe oOorameHus?
LIEHUH 10 nepepadoTke 2. Uem ompenensieTcs: MpeAeIbHO BO3MOXHAsI MacCOBast JI0JIsl IICHHOTO KOMIIOHEHTa B KOHIIEHTpa-
TBEPJIbIX MOJIE3HBIX UCKO- Te?
TTaeMbIX
YnMmets MIPUMEHSATH U3y4eHHBIE TCH-
JNCHIIVY pa3BUTHA UHHOBA-  |IIpumepnvie npakmuueckue 3a0anus 011 IK3AMeHA:
IIUOHHBIX perieHui mo nepe- [ CocTaBUTh cXeMy JijIsi 000TaIIeHUS PYIAbI
paboTKe TBEPABIX MOJE3HBIX
HCKOIAEMBIX
Bnanets TEHACHUUAMU pa3BUTUA UH- | Pewtumes 3a0auy:

HOBAIIMOHHBIX PEHICHUH T10
nepepaboTKe TBEP/IBIX TO-
JIC3HBIX UCKOTIAEMBIX

PaccunTare TexHoJIOTHUECKHE TIOKa3aTeau oborameHus GIoTalmoOHHOTO 11exa. Pe3ynpTaThl mpeacra-
BUTH B Tabmuie. cxomubie nannpie: MaccoBas nois Cu B pyae — 0,9 %, B konnentpare — 20 %, B xBo-
crax — 0,1 %.
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6) HOpﬂ)IOK NMpOBEACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTalui, IMoKa3aTe/iu U KpUTECPUN
OICHUBaAHUA:

[Ipomexxyrounas aTrecTanus no AucuuIuinHe «O0orameHne MoJIe3HbIX HCKOMAEMBIX»
BKJIIOUAET TEOPETUUYECKUE BOINPOCHI, TO3BOJISAIOLIME OLEHUTh YPOBEHb YCBOCHHUS 00ydaroliu-
MUCS 3HAHUH, U PAKTUYECKUE 3aJIaHUsl, BBISBIISIOIINE CTENEHb COPMUPOBAHHOCTH YMEHUN
Y BJIQJICHUH, TIPOBOJIUTCS B OpME IK3aMEeHa.

DK3aMeH 10 JaHHOW AMCLMILIMHE MIPOBOAUTCSA B YCTHOU (hopMe MO 3K3aMEHAI[MOHHBIM
ouseram, KaXIblii M3 KOTOPHIX BKIIOYAET 3 TEOPETHUYECKHX BOIPOCA W OJHO MPAKTUUECKOE
3a/laHue.

DK3aMeH MPOBOJUTCS M0 OHIeTaM, 0XBaThIBAIOLIMM BeCh MpoiieHHbIN MaTepuai. Ilo
OKOHYAaHUHU OTBETA SK3aMEHATOP MOKET 3aJaTh CTYACHTY JOIOJIHHUTEIBHBIE U YTOUHSIOIINE
BONpocCkl. [1070KUTENBHBIM TaKke OyIeT CTPEMIICHUE CTYACHTA U3JI0KUTh Pa3InYHbIE TOUKH
3peHusl Ha paccMaTpUBaeMylo Mpo0IeMy, BBIPa3UTh CBOE OTHOLLIEHUE K HEM, IPUMEHUTh TE€O-
peTHYecKre 3HaHUS [0 COBPEMEHHBIM IIPOoOIeMaM 000TalleHus M0JIE3HBIX HCKONIAeMBbIX.

Iloka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA:

— Ha OIIEHKY «OTJIUYHO» » (5 6aI0B) — 00y4JaroNUiics TOKa3bIBAE€T BHICOKUIM YPOBEHB
c(OpMUPOBAHHOCTH KOMIETEHLIUH, T.€. CTYJEHT, IIPEJCTABISIET BCECTOPOHHEE, CCTeMaTHye-
CKO€ U IIyOOKOe 3HaHHEe y4yeOHO-IPOrpaMMHOI0 MaTepuaia, yMEeHHEe CBOOOIHO BBIMIOJHATH
3aJaHus, TPEAYCMOTPEHHBIE MPOTPAMMOM, YCBOMBIINKA OCHOBHYIO M 3HAKOMBIM C JOTOJHHU-
TEJIBHON JUTEPATYpOH, pEeKOMEHAOBAHHOW mporpammoi. Kak mpaBwio, omeHka "oTiIn4HO"
BBICTABIIACTCS CTYJCHTaM, YCBOMBIINM B3aWMOCBSI3b OCHOBHBIX MOHATHA JUCIMIUIAHBI B UX
3HAYECHHUH JIJIs1 IproOpeTaeMoi mpodeccuu, MPOSBUBIINM TBOPUYECKHUE CIIOCOOHOCTH B TIOHH-
MaHUH, U3J10KEHUH U UCTIOJIB30BaHUU YU€OHO-TIPOTPaMMHOTO MaTepHana.;

— Ha OIIEHKY «Xopoiio» » (4 6amna) — oOyJaronuiics mokKa3biBaeT CPEIHUN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIMI, T.€. CTYAEHT MPEJCTaBJIAECT MOJHOE 3HaHHE YydeOHO-
MIPOrpaMMHOI0 MaTepuaa, yCIelHO BBIIOJHAIOIINN NPEeIyCMOTPEHHBIE B IPOTpaMMe 3a/a-
HUs, YCBOUBILINN OCHOBHYIO JINTEPATYPy, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpasuiio,
OIICHKA "XOpOomIo" BBICTABISAETCS CTYACHTaM, IMOKA3aBIIUM CUCTEMATHYECKHI XapakTep 3Ha-
HUN N0 JUCIHUIUIMHE U CIIOCOOHBIM K UX CAMOCTOSATEIHHOMY IOIMOJIHEHUIO U OOHOBIICHUIO B
X0JIe JaJIbHEHIIeH yaeOHol paboThl B MPodeCCHOHAITBHON IEATEILHOCTH;

— Ha OLEHKY «YyJIOBJIETBOPUTEILHO» » (3 Oayuia) — 00ydaromuiicss MoKa3bIBaeT MOpo-
TOBBI ypOBEHb C(POPMHPOBAHHOCTU KOMIIETEHIIHH, T.€. CTYIEHT, MPEJICTaBIseT 3HAHUS OC-
HOBHOT'O y4eOHO-IIPOrPaMMHOTO MaTrepHalia B 00beme, He0OX0UMOM ISl JajbHeien yue-
Obl U mpeacToAneil paboThl MO CHENHUATILHOCTH, CIPABISIOUIUICS C BBIIIOJHEHUEM 3aJaHUIM,
MPEAYCMOTPEHHBIX MPOrPAMMON, 3HAKOMBIA C OCHOBHOM JMTEPATYPOUl, PEKOMEHIOBAaHHOM
nporpammoii. Kak nmpaBuiio, oneHka "ya0BI€TBOPUTEIBHO" BBICTABIIAECTCS CTYJAEHTaM, JOIYC-
THUBIIMM NOTPEUIHOCTA B OTBETE HA 3K3aMEHE U IPHU BHINIOJHEHUH HK3aMEHAIlMOHHBIX 3a/1a-
HUH, HO OOJajaroIUM HEOOXOJUMBIMU 3HAHUSAMHU I UX YCTPaHEHUS MOJ PYKOBOICTBOM
MpenoaaBaTes;

— Ha OLIEHKY «HEYIOBIIETBOPUTEIHHO» » (2 Oaiia) — pe3ylnbTaT 00y4eHHs He TOCTHT-
HYT, 0Oy4aronuiicss He MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOU3BENCHUS U OOBSICHEHUS
nH(pOpMaIIUY, HE MOXKET MOKa3aTh WHTEIJIEKTyalbHbIe HABBIKM PEIICHHS MPOCTHIX 33/ad, T.€.
y CTyAeHTa, OOHAPYKUBAIOTCS MPOOEbl B 3HAHUSIX OCHOBHOTO Y4€OHO-TIPOrPaMMHOTO MaTe-
puana, JOCTUTHYTHI MPUHIIUIHAIBHBIE OMIUOKN B BBIMOJHEHUH MPEIYCMOTPEHHBIX MPOrpam-
MO 3aaHUM.

Ha OIEHKY «HEYAOBIEeTBOpUTENbHO» (1 Oamn) — oOydaromuiics HE MOKET MOKazaTh
3HAHMS HA YPOBHE BOCIPOM3BEACHUS U O0OBsSCHEHHS WH(GOpMAIlMK, HE MOXKET MOKa3aTh WH-
TEJUIEKTYyaJbHbIE HABBIKA PELICHUS TPOCTHIX 3a/1a4.

8 YueOHo-MeTOoqMYeCcKOe M MH(pOpMaLHOHHOE 00ecTieYeHne

AUCHUILINHBI a) OCHOBHAA JIUTepaTypa:



1. ABgoxun, B.M. OcHOBBI 00OOTaIlIeHHs MTOJE3HBIX UCKOMAEMBbIX : YIYEOHHK : B 2 TO-

Mmax / B.M. ABnoxuH. — 4-e u3., crep. — Mocksa : ['opHas kuura, [6. 1.]. — Tom 2 : Tex-
HOJIOTHH 00O0TaIeHus MoJIe3HbIX uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-
2. —Pexwum nocryna: https://e.lanbook.com/book/111337

2. erons, E.JO., llaBakyneBa, O.I1. OboramieHune noje3HbIX HCKOMTAeMbIX [ DIEKTPOH-
HBII pecypc] : yaedHoe nocodue / MI'TVY. - Marautoropck : MI'TVY, 2016. - 1 s5ekTpoH. omnT.
auck (CD-ROM) — Pexxum noctymna: https://magtu.informsystema.ru/Marc.htmli?locale=ru
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*uM joctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arux. ¢ skpana. —-ISBN
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1. Copokun, M.M. ®noTaniioHHbIE METO bl 0OOTalIeHUsI. XUMHUUYECKHUE OCHOBBI (PI10-
taruu : yaeonoe nmocodue / M.M. Copoxun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexwum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarauTHsle, 2JIEKTPUYECKHE U CIICITUATBHBIC METO Bl 00OTaIICHUS
TOJIC3HBIX HCKOITaeMbIX : ydeOHHK : B 2 ToMax / B.B. Kapmasun, B.1. Kapmazun. — 3-e u3j.,
crep. — Mocksa : ['opHas kaura, [0. T.]. — Tom 1 : MarauTHbIe U 2JIEKTPUUECKUE METOIBI
oOorameHus moje3HbIX uckomaeMbix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum nocryma: https://e.lanbook.com/book/111394

3. E.E. Anapees, O.H. Tuxonos [/[po0Oiienne, H3MeIIbYCHHE U MTOJTOTOBKA CHIPhS K
ooboramenuio. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBuTaiinoHHbIC METOIBI OOOTAIICHUS: Y YCOHHK I BY30B. —
M.: Uzn-Bo MAKC-IIpecc — 2006.

5. A6pamoB A.A. [lepepaboTka, oOorarieHne 1 KOMIUIEKCHOE UCIIOJIb30BaHUE TBEP-
JIBIX TI0JIe3HBIX UckomaeMbix. T.1 IIponecchr anmapater: YueOuuk. M.: MITY, 2004. — 471 c.

6. AopamoB A.A. IlepepaboTka, oOorameHue U KOMIUIEKCHOE HCIIOJIb30BaHUE TBEP-
IBIX osie3HbIX uckomaeMbiX. T.011 TexHomorusa oboraieHus moJe3HbIX NCKOIIaeMbIX: Y4ue0-
HUK. M.: MITY, 2004. — 471 c.

7. AbpamoB A.A. TexHoJorHs IepepadOTKU U odoraiieHus pya: Yueo. mocoo. B 2 kH.
— M.: U3mareasctBo MITY, 2005.

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

9. Iunaes B.I1. OcHOBBI 0OOTaIIeHUS TOJE3HBIX HCKOMIAEMBIX. YU. OCOOHE /IS BY-
30B. — M.: Henpa, 1986.- 296 c.

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

11. Bapckuit M.JI. OnTumMu3zanys IpoeccoB pa3efieHusl 36pHUCTBIX MaTEPUAJIOB. -
M: Henpa, 1978 r.

12. benpans H.I'., Cxopoborarosa JI.M. IlepepaboTka 1 KaueCTBO MOJIE3HBIX UCKO-
naemelx. — M.: Henpa, 1986.- 296 c.

13.  Apoxun B.M. OcHoBbI o0OorarieHus! mojiae3Hbix uckomnaeMoix. T1:
Ob6oratutensHbie porecchl: YueOnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuognueckue nznanus: "Oboramenue pya'", pegeparuBHblil xypHai "['opHoe
neno", "["opusrii xypHan", "M3BecTus BhICIINX Y4eOHBIX 3aBeICHUI".

B) Meroanueckue yKa3aHus:

1. Herons E.IO., lllaBakyneBa O.I1. OcHOBBI oOoramieHus MOJE3HBIX HCKOMAEMBIX:
WHCTpyKIUs 10 BBIMOIHEHHIO TA00OPATOPHBIX padoT Ui CTyIeHTOB cnenuansHoctu 21.05.04
Bcex Gopm oOyuenusi.— M3a-Bo Marauroropck. roc. Texd. yH-Ta uM. [.11. Hocosa, 2016. — 40
c. — Pexxum nmocryna: https://newlms.magtu.ru/course/view.php?id=75768#section-5
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2. erons E.1O., llaBakynesa O.I1. [lepepaboTka NMOJIE3HBIX UCKOMAEMBIX [ DJIEKTPOH-
HbIi pecypc] : npaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 3neKTpoH. ONT. AUCK
(CD-ROM) — Pexxum mocryma: https://magtu.informsystema.ru/Marc.html?locale=ru

r ) [IporpammHoe odecnieuenne u UHTepHeT-pecypcnl:

Haumenosanue [10 Ne noroBopa CpoK JIeHCTBUS JINIICH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
Kaspersky Endpoint Security | J1-300-18 ot 31.03.2018 28.01.2020
mutst OusHeca - CTaHaapTHBIN J-1347-17 o1 20.12.2017 21.03.2018
N-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacmpocTpaHsieMoe | OeccpoyHO

1. HWndopmammonnas cuctema — EnnHoe okHO TOCTyMa K 00pa3oBaTeIbHBIM PeCyp-
cam. — URL: http://www.window.edu.ru.

2. HammonanbHas MHGOPMAIMOHHO-aHAIMTHYECKAs cucTeMa — Poccuiickuii MHIEKC
nayunoro rurtupoBanust (PUHII). — URL.: https://elibrary.ru/project_risc.asp.
3. Touckosas cucrema Akanemus Google (Google Scholar). — URL:

https://scholar.google.ru/.

9 MarepuajibHO-TEXHHYECKO€E o0ecreyeHne TUCHUTIITUHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC obecneyeHue JUCHUIINIMHBI BKIIIOYACT:

Tun u Ha3BaHMe ayIUTOPUN

OcHalleHue ayauTopuu

JlekimoHHas ayiutopust

MynbTUMeANITHBIE CPEACTBA XPAaHEHHUS, IEpeaaul 1
npeJcTaBiIeHus HHpopMauu

JlaGopaTopusi MEXaHUYECKUX UC-
OBITAHUA

1. JJaboparopHasi ycTaHOBKa IIEKOBOM JIPOOUIIKH;

2. JlTabopaTopHasi ycTaHOBKa MEXaHUYECKOTO BCTPSXHUBA-
e,

3. JlabopaTopHasi ycTaHOBKA IIAPOBOM MEIbHHUIIBI;

. JlabopaTopHasi yCTAaHOBKA MEJIBHUIIBI C BpalllatoIIeics
0CbIO;

. JlabopaTopHasi ycTaHOBKa HHEPIIMOHHOTO IPOXOTA;

6. CTanapTHBIN HaOOp CHT;

7. JlabopaTopHas ¢uioTarinoHHas MaIlluHa;

8. JlabopaTopHbie rpaBUTALIMOHHBIE annapaThl (0TCan0Y-
Hasi MalllMHA, KOHIIEHTPAI[MOHHBIN CTOJI, BHHTOBBIE Cella-
paTopsl);

0. JlaGopaTopHbIif MArHUTHBIN cenaparop.

AyIuTopuu A CaMOCTOSITENb-
HOM pabOThI: KOMITBIOTEPHBIE
KJIACChI;, YATaJIbLHBIE 3aJIbI OMO-
JIHOTEKHU

[TepconanbHble KOMIbIOTEPHI ¢ TakeToM MS Office, BbI-
X0J0M B MIHTEpHET U C JOCTYIIOM B 2JIEKTPOHHYIO UH-
(dopManMoOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

[Tomemenne Ui XpaHeHUS H
MPOQHUIAKTUYECKOTO  OOCITYKH-
BaHUS y4eOHOTro 000pyA0BaHU

[Mkadsr ans xpaHeHus: y4eOHO-METOTUUECKON JOKYMEH-
TalMM, y4eOHOro o0OpynoBaHHS M y4yeOHO-HATJISAHBIX
ocoOuit.
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