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Jluer pernerpauun H3MeHCHHIT #1000 1HCHHI

Jara.
- ) [Toxnuce
Ne Paszgen Kparxoe conepkanne No npotokosa S
n/m | nporpaMmel H3MEHCH M/ IONOAHeH I 3ace1aHus -
kadenpoi
Kadepst
1 Ne 8 AxTyannzauus yueGHo-metoandeckoro u | Ne 2 i
HHPOPMALHOHHOTO oOecneuenus | o1 10.10.2017 %
JMCLHAILIINLL
2 Ne 8 ARTyanusauus yueGHo-MeToa ecKoro u | Ne 2 ;
AR(GOPMALTHOTHOTO obecnievenns | or 04.10.2018 =
JUCHHTLTHHB] ~
3 No 8 Axryanusaing vaebHo-Metoandeckoro n | No 2
HHQOPMALHOHHOTO obecneuenns | ot 24.09.2019 - =
JIMCHMTLIIHHbE =




1 Ieau ocBOEHUS TUCHUIIIUHBI

Hensimu ocBoeHus aucuUIUIMHBL «OOOTaleHNe MOJE3HbIX HCKOIMAEMBIX» SBIISIOTCS
pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX Ka4yeCTB, a Takke (opMupoBaHHE MPOGECCHOHAIbHbIX
KoMIleTeHIIMii B coorBerctBUM ¢ TpeboBanusmMu OI'OC BO mno chneuuanbHOCTH
21.05.04 T'oproe neno.

2 MecTO AMCUUILIMHBI B CTPYKTYpEC 06pa30BaTeJ1bHOI7I nporpaMmmabl NOATOTOBKH
crneumaJamucra

Jucuumiuna «O0oraiieHue MoJie3HbIX UCKOMAEMbIX» BXOJAUT B 0a30BYyI0 4acTh 00pa-
30BaTEIBHON NMPOTPAMMBI.

Jlig u3ydeHus: TUCHUIUIMHBI He0OOX0 UMbl 3HaHUS (YMEHUs, BIIaJIeHUs), CPOPMUPOBAH-
HbIE B pe3yJbTaTe U3YYEHUS CIEAYIOUUX KypCOB:

«Dusukay, «Maremarukay, «Xumusy», «Mapopmatukay, «I'eonorusy.

3HaHus (yMEHUs, BIAJCHUS), OJYYCHHbIE MPU U3YYEHUU AAHHOW AMCLUMILUIMHBI OyayT
HE0OXO0IMMBI Ui pa3pabOTKH, COBEPIIEHCTBOBAHUS TEXHOJIOTUM MOATOTOBKU U 00OralieHus
MIOJIE3HBIX MCKOMAEMbIX; CO3/IaHUS MaJIOOTXOJHBIX U O€30TXOIHBIX TEXHOJOTUH, KOMILIEKC-
HOT'O MCIOJIb30BaHUSI MUHEPAILHOTO ChIPhS, JJIs aHAIM3UPOBAHUS YCTOMYMBOCTH TEXHOJIOTH-
YeCcKOro Mpoliecca U KayecTBa BbIITYCKaeMOW MPOTYKLIHH.

3 Komnerenuuu ody4yaromerocsi, popmupyemeie B pe3yjibTaTe 0CBOCHUSA
AUCHMILIMHBI U INIAHUPYeEMbIe pe3yJibTAThl 00y4eHus!

B pesynpraTe ocBOeHHS IUCHUIUIMHBI «OOoraiieHue IMOJE3HbIX HMCKOMAEMbIX» 00Yy-
YAOIIUIICS TOJDKEH 00IaaTh CIEAYIOIIMMA KOMITCTCHITHSIMHU:

CrpyKTypHBIit
JIEMEHT [Inanupyemble pe3ynbTaThl 00y4eHUs

KOMIICTCHIIUHN

OIIK-9 Bi1ageHneM MeTOJAMHU aHAJIHM3A, 3SHAHUEM 3aKOHOMEpPHOCTel NoBeAeHUS U
ylIpaBJieHHs CBOMCTBAMM I'OPHBIX MIOPOJ M COCTOSIHMEM MacCHBa B Ipoueccax 100614 U
nepepadoTKH TBep/AbIX MOJIE3HBIX HCKONIAEMbIX, 4 TAKKe IIPH CTPOUTEIbCTBE U IKC-
IUIyaTalMH NM0/13€MHBIX COOPYKeHH I

3HaThb METO/Ibl aHaJu3a, 3aKOHOMEPHOCTH IOBEACHUS U YIPABJIECHUS CBONCTBAMU
TOPHBIX IOPOJ U COCTOSIHUEM MaccHBa B Ipoleccax 100bIYM U nepepaboTKu
TBEPbIX MOJIE3HBIX HCKOAEMBbIX.

YMeTh BBIOMpAaTh METOJbl aHalN3a, 3aKOHOMEPHOCTH IOBEICHUS W YIPaBJICHUS
CBOMCTBAMH TOPHBIX IMOPOJ U COCTOSTHUEM MAacCHBa B IpoIeccax AOObIYH U
nepepabOTKH TBEPABIX MOJIE3HBIX UCKOTIAEMBIX.

Bnaners CHOCOOHOCTBIO BBIOMPATh METOJbl aHAIM3a, 3aKOHOMEPHOCTH MOBEIEHUS U
YIPABJIEHUS CBOMCTBAMHU I'OPHBIX IOPOJ U COCTOSIHUEM MACCHBA B IPOILEC-
cax J00bIYM U nepepabOTKU TBEPJIBIX MOJE3HBIX HCKOIIAEMBbIX.

ITK-4 roToBHOCTBIO OCYHIECTBJATHb TEXHUYECCKOEC PYKOBO/JACTBO 'OPHBIMHU M B3PbIBHBIMH
paﬁoTaMu npu 3KCHJ1yaTaIII/IOHHOI7I Pa3BEIKeE, )1061)1‘{6 TBEPALIX MMOJE3HbIX HCKOITAEMDbIX,
CTPOMTEIBCTBE M IKCIIYaTallUHU IOA3€MHBIX Oﬁ’beKTOB, HEIMOCPEACTBCHHO YNPaBJATH
npoueccaM Ha NPOU3BOJACTBEHHBIX 00LEKTOB

3HaTh OCHOBHBIE TIOHSTHSI METOJIOB, CHOCOOOB M CPEJICTB MOJYyYEHUS ChIPhS U KOH-
LIEHTPATOB MPH MEePepabOTKH MOJIE3HBIX NCKOMAEMBIX

Ymeth BBIOMPATh TEXHOJIOIMIO IIPOU3BOJICTBA pabOT 10 00OTALIEHHUIO MOJIE3HBIX HC-
KOITaeMBbIX, IPUMEHSATH CIIOCOOBI U CPEJICTBA JIJIS TIOJTyYSHHUS KOHMIIMOHHBIX
KOHIICHTPATOB

Bnanets CIIOCOOHOCTBIO BHIOMPATh M PACCUYUTHIBATH OCHOBHBIE TEXHOJOTUYECKUE TIa-
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CrpyKTypHBIi
JIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUs

KOMIICTCHIIUHN

pameTpbl 3PPEKTUBHOTO U FKOJIOTHYECKH 0€30MacHOro MPOU3BOACTBA paboT
o nepepaboTKe U 0OOTAIEHUI0 MUHEPAJIHLHOTO ChIpbS HAa OCHOBE 3HAHUI
MPUHIUIOB (DJIOTALMOHHOTO MPOEKTUPOBAHMS TEXHOJIOTMYECKHX CXeM 000-
raTUTEIIFHOTO TPOU3BOJACTBA W BHIOOpPAa OCHOBHOTO W BCIIOMOTATEIBHOTO
000raTUTENHHOr0 000PYI0OBAHUS

ITK-5 roroBHOCTBH10 1IeMOHCTPHUPOBATH HABBIKN Pa3padoTKH JIAHOB MEePONPHUATHI 110
CHHMKEHUI0 TEXHOT€HHOM HArPy3KH MPOM3BOJCTBA HA OKPY:KAIOUIYIO Cpely IPH IKC-
IUIyaTallMOHHO pa3BeiKe, 100bIYe U NepepadoTKe TBePAbIX MOJIe3HbIX HCKOMAaeMbIX, a
TaK:Ke MPHU CTPOUTEJIHCTBE M IKCILIYaTAlluH

3HaTh HAaYYHBIC MCTOAbI U MCPOIIPHUATHUSA 110 CHUKCHUTIO TEXHOTCHHOU Harpys3kKu Ha
OKPY)KAIOIIYIO CPE/Iy TP IKCILTyaTallMOHHOM pa3Beike, 00bIYe U mepepa-
0oTKE TBEPABIX ITOJIC3HBIX HCKOITACMbIX

YmeTh MIPUMEHSTHh HAYYHBIC METOIbI U MEPOTIPHUATHUS IO CHIDKCHHUIO TEXHOTEHHOM
Harpy3Ku Ha OKPYKarolllylo Cpely IpH 3KCILTyaTallMOHHOM pa3Benke, J00bI-
4e ¥ epepaboTKe TBEPIBIX MOJE3HBIX UCKOTIAEMbIX

BJ'Ia)ICTB HaBbIKaMH IMIPUMCHCHUS HAYUYHBIX METOJI0B U MCpOHpI/IflTI/II\/’I 110 CHUKCHUIO
TEXHOTCHHOW HArpy3KH Ha OKPYKAIOIIYIO CPey IIPH IKCILTYaTallMOHHOM
pasBezke, 1oObI4Ye U nepepaboTKe TBEPABIX MOJE3HBIX HCKOMAEMbIX

IIK-12 roTOBHOCTBIO OIMEPATUBHO YCTPAHATH HAPDYUHICHUSA IIPOU3BOACTBCHHBIX ITPOLIEC-
COB, BECTH HepBI/I‘IHbIﬁ Y4€T BBINNOJHAECMbIX paﬁoT, AHAJIU3UPOBATDH OIIEPATHUBHBIC M
TEKYIIHUE MMOKa3aTe/Iu IPOU3BO/ICTBA, 000CHOBBLIBAThH NMPEAJIOKCHUA 10 COBEPIICHCTBO-
BaHHUIO OpraHusanuu Npou3BoaCTBa

3HaTh OCHOBHbBIE TEHJICHIIUH Pa3BUTHS IPOU3BOJICTBEHHBIX MPOLECCOB, TOKA3aTEIH
IIPOU3BOJICTBA
Ymetb MPUMEHATh U3y4EHHbIE TEHJCHIIMM Pa3BUTHUS MPOU3BOJICTBEHHBIX IpoOLEC-

COB, IOKA3aTeIM IPOU3BOJICTBA B IPO(HECCHOHAIBHON AEATEIbHOCTH

Bnanets TEHJICHIUSIMU PA3BUTHUS MPOU3BOJICTBEHHBIX MTPOIIECCOB, MOKA3ATEIN TPOU3-
BOJICTBA B NPO(ECCUOHATBHOMN AEITEIbHOCTU

IIK-19 roToBHOCTHIO K pa3padoTKe MPOEKTHbIX HHHOBAIIMOHHBIX PelIeHUI M0 IKCILIya-
TAallMOHHOM pa3BejiKe, 100bIYe, epepadoTKe TBEPABIX MOJE3HbIX HCKONAEMbIX, CTPOU-
TeJbCTBY M IKCIIYaTALMU NOA3€eMHBIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHIWH Pa3BUTHUA HHHOBAIIMOHHBIX peIlIeHI/Iﬁ 110 Hepepa60T1<e
TBEPABIX ITOJIC3HBIX UCKOIIACMbBIX

YMeTh MPUMEHATh U3YYEHHBIE TEH/ICHIIMY PAa3BUTHSI HHHOBALIMOHHBIX PEIIEHUM 110
nepepaboTKe TBEPIbIX MOJIE3HBIX HCKOTIAEMBbIX

BJ'Ia)ICTI) TCHACHUIUAMUA Pa3BUTUA HHHOBAIIMOHHBIX peIlIeHI/II\/'I 110 Hepepa60T1<e TBEP-
JAbIX ITOJIC3HBIX NCKOITA€MBIX




4 CTpyKTYypa U coiepKaHue T CUUIITUHBI

OO0mast TpyI0eMKOCTh UCIHUTIINHBI COCTaBIsAET 6 euHuIl 216 yacos:

— KOHTaKTHas pabota — 95,0 akaj. yacos:

aynutopHas padora —90,0 akaj. yacos;

BHeayauTOpHas padbora — 5,0 akaj. 4acos;
— camocTosTeNbHas padoTa —85,3 akaj. 4acos;
— TOJArOTOBKA K 9K3aMeHy — 35,7 akaJl. 4acoB.
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(B akaj. yacax)

=
>E Ef
=i
a, S @OpMBI TEKYILETO &g
Paznen/rema = D) o T o Bun E B
3 o) S =HR= . KOHTPOJISI yCTIEBaEMOCTH| £ S
JUCHMIUTNHBL = < 2w | 8wl CaMOCTOSTEbHON 9 S
5| = || o =E|lg 3 U MIPOMEKYTOYHON | & Z
3 = |2 E |z E|ls & paboTsI O
2 |s 2 = 28 aTTecTanuu <o
(SR = V= § = | o o 8
= Qo o ) e s
S < S o
< o = ~ =
= = 8 o)
1. Beenenue \% M3yueHue oCHOBHOM U Kontponsnas padota [OITK-9
1.1. ConeprkaHue TUCHUILIUHBI, €€ 3a/1a4u. 2 NTOTIOJTHUTEIBLHOM JTUTEpa- Nel [MK-4
3HaUYeHHUE U POJIb 00OTaleHus TIPH UCTIOIb30Ba- TYPBI 110 TUCUUIUINHE, T1K-5
HHUU PA3JINYHBIX [10JIE3HBIX HCKOMIAEMBIX KOHCIIEKTA JICKIUH. IK-12
1.2. Knaccuduxkarus mpoiieccoB jijst obora- 1 IK-19
LIIEHMS TT0JIE3HBIX MCKOMIAEMBbIX
1.3. Onepanun, nukisl, ctaaun. OneHka 3¢- 1 5
(hEeKTHBHOCTH MPOLIECCOB 00OTAIIEHHS U KOM-
MJIEKCHOCTH UCHOJIb30BAaHUS ChIPbsI
1.4. ITpoayKThl 1 MOKa3aTean 00OTaIICHHUS. 1
MatepualibHbIi OanaHC MO TBEPAOMY, METAILTY,
BO/JIE B TEXHOJIOTHYECKHUX CXeMax 00oralieHus
YA
1.5. IloHsiTHE O KOJIMYECTBEHHBIX XapaKTEpH- 1
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CTHKaX BELIECTBEHHOTO COCTaBa MMHEPAILHOTO
CBIPBSl U POJAYKTOB O0OTaIICHHUS
HToro no pazaeny V16 5
2. I'panynomeTpuyecKkuii coctaB \% 3yyeHne OCHOBHOU U Kontponsnas padora [1K-4
2.1. 'panynoMeTpudecKuii COCTaB Py U Mpo- 1 NTOTIOJTHUTEIBLHOM JTUTEpa- No 2 [1K-5
ITYKTOB 000TaIlleHNs], METOJIbI €T0 OTPEICIICHUS TYpBI IO TUCUUILIAHE, IK-12
2.2. CuroBsiii ananus. lllkana xiaccuguka- 1 KOHCIIEKTa JICKIUH. 11K-19
ITUH, MOJTYJTh IITKAJIbI KJIACCH(HUKAIINN 5
2.3. O0paboTKa pe3ynbTaToOB I'PaHyJIOMETPHU- 2 2
YECKOT0 aHaJIN3a U MOCTPOEHUE XapaKTEPUCTHK
KpPYITHOCTH
Hroro no pazaeny V| 4 2 5
3. [loAroToBUTENBHBIE POLIECCHI \% 3yyeHne OCHOBHOU U 3amura abopatopHo[[1K-4
3.1. I'poxouenne. HazHaueHue npouecca 1 NTOTIOJIHUTEIBHOM JIMTEpa- paboThI I1K-5
3.2. Db deKTHBHOCTL TPOXOUEHHUS, KiIacCUpU- 2 2 2 8  [TypHI IO AMCLMILIUHE, KonTtposnsHas padora [[TK-12
Kalusl 1 KOHCTPYKIIMHY T'POXOTOB KOHCIIEKTA JICKIUH. Ne 3 11K-19
3.3. lpo6nenue. Haznauenue npoOneHus, 1 3 10
CTENEHb IpOo0JIeHUs
3.4. Kitaccudukanus 1 KOHCTPYKIMH IpoOu- 2 2 1
ITOK JJ1s1 KPYITHOTO, CPEAHETO U MEJIKOTO JIpodiie-
HUS
3.5. KpynHocTb, 10 KOTOPO HEOOXOIMMO 1 1
NMpOoOHTH ChIpbe Tiepe] odoranieaneM. CXembl
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NpoOIeHUs
3.6. 3menbueHue. 3akOHOMEPHOCTHU IPOLEC- 2 2 7,3 |3yueHue OCHOBHOI U 3amuTa J1abopaTOpHOU
ca U3MEeTbYCHUS MOTIOTHUTEIBHOM JTUTEpa- paboThI
TYpHI IO JMCLUTUIAHE,
KOHCIIEKTA JICKIUI
3.7. Knaccugukanus pazmosibHOTo 00opy10- 2 2 1
BaHusl. CXeMbl U3MEIbYCHHUS
3.8. I'mapaBnanueckas kiaccupukanus u ee 1
[POJTb B TEXHOJIOTHYECKUX cxeMax (adbpuk. 3ako-
HOMEPHOCTH CBOOOJIHOTO M CTECHEHHOTO Tajie-
KonTtponsnas padora
Hus yacTuil. OCHOBHBIE IPUHIUIIBI KIacCcUpUKa- No 3
AN -
3.9. KoHCTpYKIINM MEXaHUYECKUX KJIacCUpU- 1 1
KAaToOpoB, 001aCTh UX PUMEHEHUS
3.10. KoHCTpyKIIMM ¥ NPUHIUI IEHCTBUS 1 2 1
THJIPOIMKIOHOB
HToro no pazaeny V | 14 7 7 30,3 YcTHbIl onpoc
4. OCHOBHBI€ MTPOIIECCHI \% [1K-4
4.1. 'paBUTAIIMIOHHOE 00OTAIIEHHUE MTOJE3HBIX 1 4 10 3amura taboparopHoi[[IK-5
uckomnaeMbIX. TeopeTndeckne oCHOBBI. CKOPOCTB paboTsI I1K-12
nazeHust, Kodp(UIMEHT paBHONAIaEMOCTH I1K-19
4.2. TIpouecchl TPaBUTALMOHHOIO o0oraie- 2 o
U
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HUs: IPOMBIBKA, OTCAJKa, KOHIIEHTpAIMsI Ha CTO- Ne 4
max, oOoraiieHe Ha 1UI03ax U keno0ax, BUHTO-
BBIX CENapaTropax, 00oraiieHrue B TSHKEIbIX CyC-
MEH3USIX

4.3. CyuiHocTb MpOLEcCOB, KOHCTPYKTUBHBIE 1 2 1 |F3yueHue OCHOBHOM U
1 TEXHOJIOTMYECKUE TTapaMeTphl anmnapaToB U NOTIOJTHUTEIbHON IUTEpa-

KonTtponsnas padora
MaIINH, IPaKTUKa X TPUMEHEHHUSI TYpBbI 110 AUCLUILIIUHE, No 4
KOHCIIEKTA JICKIUI -

4.4. MarnutHoe oOoranienue. TeopeTnueckne 2 3 10  |[F3yueHue OCHOBHOM U 3amuTa J1abopaTOpHOU
OCHOBBI. MarHuTHbIE CBOMCTBAa MUHEPAJIOB, Mar- NTOTIOJIHUTENIBHOM JIMTEpa- paboThI
HUTHBIE MOJIS1 CENapaTopoB TYpBI 110 AUCLUILIIUHE,

KOHCIIEKTA JICKIUI

4.5. O6opynoBaHue ajisi MarHUTHOToO obora- 2 2 1 [M3yueHue OCHOBHOMU U
LICHUS: CernapaTop JUIsl CUIIBHO U Cl1a0OMarHuT- MONOJTHUTENBbHOM nTepa-| KoHTposbHas paborta
HBIX PYZ; CyXH€ U MOKpbIE€ MarHUTHBIE cenapa- TYpBbI 110 AUCLUILIIUHE, Ne 4
TOPBI KOHCITEKTA JIEKLIHI

4.6. Dnexktpuueckoe oborameHue. Guzuue- 1
CKHE€ OCHOBBI IIpoliecca, OAr0TOBKa MaTepuaa K|
DIIEKTPUYECKON Cernapalnu

4.7. Knaccuduxanus 371eKTpUIECKUX cernapa- 2 2 1
TOPOB, UX KOHCTPYKTHUBHBIE U TEXHOJIOTHYECKHE

Kona u ctpykrypHbIit
AIIEMEHT KOMIETCHIINN




AynutopHas paboTa
(B akaj. yacax)

=
>E Ef
=i
a, 3 @OpMBI TEKYILETO &g
Pasnen/rema = 0 o TS Bun E B
3 &8 S = . KOHTPOJIA yCIIEBACMOCTHU
5} H © y > =
JUCHMIUTNHBL = < 2w | 8wl CaMOCTOSTEbHON 9 S
5| = || o =E|lg3 U IPOMEKYTOYHON | & Z
3 5|2 E | FE|lg & paboTsl O
2 s | = 3|9 aTTecTaluuu N T
O g § = | o o 8
= Qo o n | O =
S < S o
< o = ~ =
= = s a
apaMeTpsl
4.8. CnenuasibHbIe METOBI IOJTOTOBKU U 1
oOoTaIneHus! pyJy
4.9. Pynopazbopka: oboramieHie o TpeHuIo, 1 1
(bopme, 1iBeTY, (proTOrpaBUTALNS; OOKUT PYI;
n30upareIbHOE APOOIIeHUE, U3MENIbUCHUE, XU-
MHYECKO€E 00oralieHne
4.10. ®norauronHoe oboramenue. Teoperu- 2
yeckue ocHoBbl. KnHetuka ¢noranun
4.11. ®noTalMOHHBIE pEareHThl, X KJIacCH- 2
(buKarysi, Ha3HAYeHUE U MEXaHU3M JICHCTBUS
4.12. ®noTanMoOHHBIE MALIMHBI, UX KJIaccupu- 2 2 1
Kalusi, KOHCTPYKIIUS
4.13. IlpakTuka MPUMEHEHUs MAIlIMH pa3Jiny- 1 4 10 3amuTa 1abopaTopHOU
HBIX TUTIOB (MEXaHMYECKHUE, THEBMOMEXaHUIe- paboThI
CKHE, KOJOHHBIE U Jp.). CXeMBI U PeXHUMBI (PI10-
TaIu
HToro no pazaeny V120 11 8 35 YcTHbIM onpoc
5. O6e3BOXHMBaHUE M ONPOOOBAHUE \Y M3y4ueHne OCHOBHOM U KonTtponsHas padora [[1K-4
5.1. OGe3BoxuBanue. Haznauenue onepanuii 2 2 |[TOTIOJIHUTEIBHOM JINTE- Ne 5 I1K-5
00€3BOKUBAHUS U MX KIacCH(DHUKAIHIS [paTypsl MO IUCLUILINHE, ITK-12
5.2. JlpeHupOBaHuUE, CrymieHue, GuibTpoBa- 2 1 2 |KOHCIIEKTa JICKIHI I1K-19
Hue, cymka. OCHOBHBIE IPUHIIMIIBI IPOIIECCOB.
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DaxTOpBl, BAUSIOUINE HAa IPOLIECC, KOHCTPYKLUH,
TEXHUYECKUE XapaKTEPUCTUKH PUMEHAEMOTO
00OpynOBaHUs
5.3. OnpoOoBaHue U KOHTPOJIb HA 000TaTH- 1 1
renbHBIX (adpukax. TUIbl M Ha3HAYEHUE POO
Hroro no pazneny V|5 1 5 YcTHbIM onpoc
6. Obue cBeaeHust 00 000TaTUTENHFHO- A% 1 [1K-4
[TEXHOJIOTMYECKON CUCTEME [1K-5
6.1. TexHomoruueckrue CXeMbl: KA4eCTBEHHEIE, 1 2 I11K-12
BOJIHO-IIJIAMOBBIE U CXEMBI LIETIH alllapaToB T1K-19
6.2. YrpapiieHHE Ka4eCTBOM MOJIE3HBIX HCKO- 1 1 .
M3ydeHne OCHOBHOM U
MaeMBbIX IPU UX J00bIUE, YCPETHEHUE MUHEPATIb- .
. NOTIOJTHUTEIbHON IUTEpa-
HOTO ChIPbsI B TOPHOM 1I€XE U Ha 000TaTUTENbHOMN KontponsHas pabora
TYpBI 110 AUCLHUIIIINHE,
(habpuke . Ne 6
KOHCIIEKTa JIEKIIUH
6.3. TexHomnorus oOorameHus pyz YepHbIX, 1 1
LIBETHBIX U PEAKUX METAJJIOB
6.4. TpeboBaHus K KaUeCTBY KOHLIEHTPATOB U 1 1
CBIPBSI.
Hroro no pazneny \% 5 5
HToro no gucuumjinHe 54 18 18 85,3 IK3aMeH
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5 O0pa3oBaTe/bHbIC H HH(POPMALMOHHBIEC TEXHOJIOTHH

B nmpornecce mpenonaBanust AUCHUIUIMHBI ««O00TaIIEeHUE TTOJE3HBIX UCKOTIAEMBIX»» TPH-
MEHSIOTCS Pa3INyuHbIe BUIbI 00pa30BaTEIbHbIX TEXHOJIOTUH.

JlexunoHHBIH MaTepuasl 3akperuiiercs B XoJe Ja0opaTOpHbIX paboT, Ha KOTOPBIX
BBINIOJIHAIOTCA TPYNIOBBIE WJIM HHIUMBUIYyalbHbIE 33JaHUs N0 mpoiineHHoN Teme. [lpu
MIPOBEJICHUU JIADOPATOPHBIX 3aHATHH HCIOJB3YETCS METOJ] KOHTEKCTHOro OOydeHus,
KOTOPBIi MI03BOJISIET YCBOUTh MaTe€pUall IIyTEM BBISBIICHUS CBSI3€H MEXY KOHKPETHBIM
3HAHHUEM U €ro IPUMEHEHHUEM.

[lepenaua HEOOXOOUMBIX TEOPETHYECKMX 3HaHUM U (HOpPMHpPOBAHHME OCHOBHBIX
MIPEJICTaBICHUH 110 KypCy MPOUCXOIUT C UCIOIb30BAHUEM MYJIbTUMEAUMHOTO 000PYAOBAHHUS.

1. TpaauunoHHble o0pa3oBaTe/ibHble TEXHOJOIHM OPUEHTUPYIOTCS Ha OpraHU3alUIo
00pa30BaTeJIbHOTO Mpoliecca, IPEANOoJIaraollyo IpIMYI0 TPAHCISAIUIO 3HaHUN OT Ipernoja-
BaTeisl K CTYyJAEHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UIUTFOCTPATUBHBIX METO-
NoB 00ydeHus1). YueOHas JEsITeNbHOCTh CTYJIEHTAa HOCUT B TaKMX YCJIOBUSIX, KaK MpPaBUIIO,
PENpPONYKTUBHBIN XapaKTep.

®opmMbl YUeOHBIX 3aHATHI € MCI0JIb30BAHNEM TPAAMIMOHHBIX TEXHOJIOTHIi:

NudopmanrionHas jgexuus — Nociae10BaTeNbHOE U3JI0KEHUE MaTepralia B JUCLHILIMHAP-
HOM JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BEPOATbHBIMU CPEICTBAMH (MOHOJIOT TIpe-
o1aBaTes).

Cemunap — Oecefa mpemnoaaBaTeNsi U CTYACHTOB, 0OCYKICHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH M0 Ka)/J0MY BOIIPOCY IJIaHA 3aHSTHUS C €IWHBIM JJIsl BCEX MEPEYHEM PEKOMEH-
yeMo# 00s3aTeIbHON U ONOJHUTENIBHOM JINTEPATYPHI.

[IpakTueckoe 3aHsATHE, MOCBSIICHHOE OCBOCHMIO KOHKPETHBIX YMEHHMH U HABBIKOB I10
MPEI0KEHHOMY aJITOPUTMY.

2. TexHoJsioruu nNpodJIeMHOro 00y4eHUs — OpraHm3alrs o0pa30BaTEILHOTO IMpoIlecca,
KOTOpasi IpearoJiaraeT NOCTAHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3/laHUE Y4EOHBIX IpoOseM-
HBIX CUTYallui JJIsl CTUMYJIMPOBAHUS aKTUBHOM IMO3HABATEIbHOM JESTEIbHOCTH CTY/IEHTOB.

®opMbl y4eOHBIX 3aHATHI ¢ HCI0Ib30BAHMEM TEXHOJIOT Uil MP00JIEMHOr0 00yYeHHUs:

[IpoOnemuast nexus — U3JI0KEHUE MaTepuasa, MpejoJaratoliee IoCTaHOBKY pooieM-
HBbIX M JUCKYCCHOHHBIX BOIPOCOB, OCBEILEHUE PA3IUYHBIX HAYYHBIX IOJXOJ0B, aBTOPCKHE
KOMMEHTapHH, CBSI3aHHbIEC C PA3IMYHBIMU MOJEISIMU MHTEpIpEeTalMi U3y4aeMoro mMarepua-
na.

3. UrpoBble TeXHOJOrHM — OpraHu3aus o0Opa30BaTEeNbHOTO IMpollecca, OCHOBAHHAs Ha
PEKOHCTPYKIIMU MOJIEJIEH MMOBEACHUS B paMKax MPEI0KEHHBIX CIIEHAPHBIX YCIOBHM.

®opmMbl YUeOHBIX 3aHATHI € MCIO0JIb30BAHNEM MTPOBBIX TEXHOJIOTHIi:

VYueOHas urpa — popmMa BOCCO3AaHUS MPEIMETHOTO U COLMATILHOTO COJIepKaHus Oyyrieit
podeccuoHaIbHOM AEATEIbHOCTH CHEHATNCTa, MOJCIIMPOBAHUS TAKUX CUCTEM OTHOIIEHUH,
KOTOpbIE XapaKTEePHbI U1 3TOU JESTENbHOCTH KaK LENOoTo.

JlenoBasi urpa — MOACTMPOBAHNE PA3IMUYHBIX CUTYallUil, CBA3aHHBIX C BBIPAOOTKON U MpHU-
HSATUEM COBMECTHBIX PELIEHUH, 00CYX/IEHHEM BOIPOCOB B PEXKHME «MO3TOBOTO LITYypMay,
PEKOHCTPYKIMEN (QYHKIIMOHAIBLHOIO B3aUMOJICHCTBUS B KOJIJIEKTUBE U T.II.

PoneBas urpa — uMuTanus WIK peKOHCTPYKLHUS MOJIEIEH POJIEeBOro MOBEACHUS B MIPEAJIO-
KEHHBIX CLICHAPHBIX YCIOBUSX.

4. TexHOJIOTUM TIPOEKTHOI0 O00y4YeHHsl — OpraHu3aius o0pa3oBaTeIbHOIO Ipolecca B
COOTBETCTBUHU C AJITOPUTMOM IO3TAIHOTO pEIICHHs MPOOJIEMHON 3a/1a4i WM BBIIIOJHEHUS
yueOHoro 3aaanud. [IpoekT mpeanosaraeT COBMECTHYIO Y4eOHO-TIO3HABATEIbHYIO JESATEIb-
HOCTb I'PYIIIbI CTY/IEHTOB, HAIPaBJIEHHYIO Ha BEIPAOOTKY KOHLIENILIUH, YCTAHOBJICHHUE LIEeH U
3aj1a4, (OPMYJIUPOBKY OKHJIAEMBIX PE3YyJIbTAaTOB, ONpPEAEICHHE MPUHIMIIOB U METOJAUK pe-
IIEHHs TIOCTaBJIEHHBIX 33/1a4, MJIAHUPOBAHUE X0Ja pabOoThl, MOUCK JTOCTYIHBIX M ONTHMAab-
HBIX PECYpPCOB, MOATANHYIO pealH3alHio JIaHa paboThl, IPE3EHTALMIO PE3YIbTAaTOB PabOTHL,
WX OCMBICIIEHUE U PEPIIKCHIO.



OcHoOBHbIE THIIBI IPOEKTOB:

HccnenoBaTesbcKuil MPOEKT — CTPYKTypa NpUOIMKEeHa K opMaTy HaydyHOTO HCCIIE0Ba-
HUS (JI0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpEAeeHUe Hay4HOU IpoOJieMbl, mpeaMeTra U
oObeKTa HcciIeloBaHus, Lesied U 3a/Jad, METOJ0B, MCTOYHHMKOB, BBIJBUYKEHHE THIIOTE3BI,
000011eHIE PE3yIBTATOB, BEIBOBI, 0003HAYEHUE HOBBIX MPOOIIEM).

TBopueckuii MPOEKT, Kak MPaBUIIO, HE UMEET JETAbHO MPOPaOOTAHHON CTPYKTYpHI; yueo-
HO-TIO3HABATEIbHAS JIEATEIbHOCTh CTYACHTOB OCYIIECTBIIETCS B paMKax paMOYHOTO 3ala-
HUS, TOJUUHSSCH JIOTUKE M UHTEPECAM YYAaCTHUKOB MPOEKTA, XKaHPYy KOHEUHOTO pe3ysbTaTa
(razera, ¢puiIbM, Npa3gHUK, U3AAHUE, SKCKYPCHUS U T.IL.).

NudopmanioHHBINH TPOEKT — yueOHO-TI03HABAaTEIbHAS JI€ATENbHOCTh C SIPKO BBIPAKEHHON
IBPUCTUYECKOMN HAIIPaBICHHOCTHIO (IOMCK, OTOOp U cHUCTeMAaTU3alus HHQOPMALIUU O KAaKOM-
TO 0OBEKTE, 03HAKOMJICHHE YJAaCTHHUKOB MPOEKTa C A3TOW mHpopmaIimen, ee aHanu3 u 0000-
LIEeHHE JUIsl Tpe3eHTaluu 0oJjiee MUPOKO ayIuTOpUn).

5. IHTepakTHBHBIE TEXHOJIOTMHM — OpraHu3anus oOpa3oBaTelIbHOTO IMpolecca, KOTopas
MIPENIoJaraeT akTUBHOE U HEJIMHEITHOE B3aMOJICHCTBHE BCEX YUYAaCTHUKOB, JOCTH)KEHHE Ha
3TOM OCHOBE JIMYHOCTHO 3HaYMMOIO JIJIsl HUX 00pa3oBareiabHOro pesynbrara. Hapsny co cre-
IUATU3UPOBAHHBIMU TEXHOJIOTHSIMM TaKOTo poJia MPUHLUI WHTEPAKTUBHOCTHU IMPOCIIEKHUBA-
eTcsl B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOJOTUNH. VIHTEpaKTUBHOCTD MOJ-
pazyMeBaeT CyOBEKT-CyOBEKTHBIE OTHOIICHHMS B X0J€ 0Opa30BaTENIbHOTO Mpollecca M, Kak
clIeICTBUE, OPMUPOBAHUE CaMOpa3BUBaroIelcs HH(POPMALMOHHO-PECYPCHOM Cpebl.

®opMbl y4eOHBIX 3aHATHI C UCIOJb30BAHMEM CHENHATN3HPOBAHHBIX UHTEPAKTUB-
HBIX TeXHOJIOTHIi:

Jlexuus «oOpaTHOM CBSA3W» — JIEKIUS—TIPOBOKALMs (M3JI0KEHNE MaTepualla ¢ 3apaHee 3a-
IJIAaHUPOBAHHBIMU omubKkamn), nexkuusi-oecena, JAEKIUSA-TUCKYCCHs, JIeKLUs-
MPECCKOH(EPEHITHS.

CeMuHap-1uCcKycCHs — KOJUIEKTUBHOE OOCYXIEHHE KaKOro-J110o COPHOTo BOIpoca, Ipo-
OJ1eMbl, BbISIBJIEHHE MHEHUI B IpyIie (MeXIPYyNIoOBOM TUANOT, JTUCKYCCUs KaK CIIOP-HaJor).

6. UndopManMOHHO-KOMMYHHMKAIHOHHbIE 00pa3oBaTe/bHble TE€XHOJOTHH — OpPraHU-
3anMsi 00pa3oBaTENbHOIO IpOLEcca, OCHOBAHHAs Ha INPUMEHEHUH CIIELHUaTIU3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl U TEXHUUYECKUX CPEJICTB pabOThl ¢ HHPOpMAIUEi.

@opmbl  y4eOHBIX 3aHATUH € HCIOJIb30BaHMEM HH(GOPMALNOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanus — MU3JI0)KEHHUE COJAEp KaHMs COIPOBOXKAAETCS Ipe3eHTanuen (e-
MOHCTpanuel y4eOHbIX MaTepHuaoB, MPEACTABICHHBIX B Pa3IMUHbIX 3HAKOBBIX CHCTEMax, B
T.4. WJUTIOCTPATUBHBIX, FpapMueCKUX, ayAU0- U BUJIEOMATEPUATIOB).

6 YueOHO-MeTOAMYECKOE O0ecTIeueHHe CAMOCTOATEIbHOM PadoThl 00y4aroIuXcst

[To mucuunnune «Ob6oraieHue Moyje3HbIX UCKOMAaEMbIX » MPEAYCMOTPEHA ayIuTOpHas U
BHEAy/IMTOPHAs CaMOCTOsTEIbHAsI paboTa 00ydarouXcs.

CamocTrosTrenbHas paboTa CTyJIEHTOB IOCTPOEHA TAKUM 00pa3oM, YTO B Mpoliecce pado-Thl
CTYICHTBI 3aKPEIUIAIOT 3HaHUs, [TOJIyY€HHBIE B MPOIIECCE TEOPETUYECKOTO 00yUEHusl, TEM ca-
MBIM (POPMUPYIOT TTPO(HECCHOHAITBHBIC YMEHHS 1 HABBIKH.

B mpouecce m3ydeHus QUCHUIUIMHBI OCYHIECTBIISICTCS TEKYIIMM M MEPUOJUYECKUN KOH-
TPOJIb 3a pe3yJIbTaTaMu OCBOEHHS yueOHOro Kypca. Tekymuil KOHTpOoJIb OCYLIECTBIISIETCS He-
MIOCPEJCTBEHHO B MPOIIECCE YCBOCHMUSI, 3aKpeIieHus, 0000IEHUS U CUCTEMAaTU3allMK 3HAHUH,
YMEHHH, BJIaJIeHUs HAaBbIKAMU U MO3BOJISIET ONEPATUBHO JAMATHOCTUPOBATH U KOPPEKTHPO-
BaTbh, COBEPLICHCTBOBATh 3HAHMs, YMEHMs U BJIaJICHUE HaBbIKAMHU CTYACHTOB, 00ecCre4ynBaeT
CTUMYJIMPOBAHUE M MOTHBALMIO UX JESITEIbHOCTH Ha KaXJOM 3aHATUU. TeKyIuil KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[leproauueckuii KOHTPOJIb 1EJIb KOTOPOro 00OOIIeHHE U CUCTEeMaTH3alusl 3HaAHWM, Mpo-
Bepka 3 (EKTUBHOCTU YCBOEHHUS CTYIACHTAMH OIPEJECIIEHHOIO, JIOTUYECKU 3aBEPIIEHHOTO
coJiep’kaHus y4eOHOTO MaTepualia OCYIIECTBIsAeTCA B (OopMe 3aIlUThl JaOOPaTOPHBIX, KOH-
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TPOJIbHBIX paboT.
OneHouHbIe CpesicTBa i IPOBEACHUS TEKYIIEeH arTecTauuu

Tecmot Ona camonposepku:
Bapuanm Ne 1.

1. Uto Ha3bIBaeTCsl 000rameHueM mojie3HbIX HCKONaeMbIx?

1. D10 mponecchl XUMUYECKOTO pa3/IeIeHUsI MUHEPAJIOB.

2. D10 mpolecchl MEXaHUYECKOTO pa3J/ieieHUsl MUHEPAJIOB 0e3 U3MEHEHUsI XUMUYECKO-
IO COCTaBa ChIPbsL.

3. DTO OKHUCIIUTENBHO-BOCCTAHOBUTEIIbHBIE ITPOLIECCHI 3@ CUET YAaCTUYHOIO MJIH MTOJIHOTO
[epexo/ia AEKTPOHOB OT OAHUX aTOMOB K JAPYTUM.

4. DT0 mpolecchl UBMEHEHUS CTPYKTYpPbI, MUHEPAJILHOTO, @ HHOT'/1a U XUMUYECKOTO CO-
CTaBa FOPHBIX ITOPOJI B 36MHOU KOpe.

2. KoHueHTpaToM Ha3bIBaeTcs ...

1. mpoJyKT, B KOTOPOM MaccoBasi J0Jis IOJIE3HOTO KOMIIOHEHTa 3HAYUTEIbHO BBIIIIE,
YeM B UCXOJIHOU pYIE;

2. IpOAYKT, B KOTOPOM MaccoBas J10Jisl IOJI€3HOT0 KOMIIOHEHTA HUXKE, YEM B UCXOJAHOMN
pyAae;

3. POJIYKT, B KOTOPOM MaccoBast J10Jis MOJE3HOr0 KOMIIOHEHTA BBIILE, YEM B UCXOJAHOMN
pyle, HO HUXKe, YeM B KOHLIEHTPATE;

4. IpOIyKT, B KOTOPBIN BbIJIENsIETCS 0OJIbIIasi YaCTh MUHEPAJIOB BMEILAOLIEH TOPOIbl U
BPEIHBIX ITPUMECEH.

3. Cxema nenu annapatos NOKa3bIBaeT...

1. mepedyeHb M MOCIEAOBATEIBHOCTh TEXHOJIOTMUYECKUX MPOLIECCOB U ONEpaluid, KOTO-
PBIM I10/IBEPraeTcs MOJIE3HOE UCKOTIaeMOE;

2. KOJIMYECTBEHHbIE MTOKa3aTeu 000raleHus Uil KaKI0W onepaluuu 1 MpoayKTa;

3. KOJIMYECTBO BOJBI, 100aBIIsieMO€E B ONpeEe/IeHHbIE ONepallui U MPOAYKThl oboraiie-
HUS;

4. myTH clieJOBaHMs MOJIE3HOTO MCKONAeMOro U MPOJYKTOB OOOTaIeHHs C YCIOBHBIM
1300pakeHue anmnapaTos.

4. CTeneHb KOHIEHTPAILIUM IOKA3bIBACT:

1. Bo ckonbko pa3 Macca KOHLEHTpAaTa MEHBIIIE MACChl ChIPbsl, U3 KOTOPOIO OH MOJY-
YeH;

2. Bo ckonpko pa3 MaccoBast 107151 KOMIIOHEHTa B KOHIIEHTpaTe 00JIbllie MacCOBOU JI0JIU
3TOr0 KOMIIOHEHTA B UCXOHOU PYAE;

3. Kakas 107151 HEHHOr0 KOMIIOHEHTA Mepenia B XBOCTHI;

4. CreneHb NpUOIMKEHUS PEaJIbHOTO Mpoliecca 00oraleHus K uaeaibHOMY.

5. Uto noka3biBaeT BHINYKJ/IAasl XapaKTePUCTHKA KPYITHOCTH 110 ILTIOCY?

1. B mpoGe npeob1agaroT KpymHbIe 3epHa.

2. B mpo0e mpeobnagaroT MeIKUe 3epHa.

3. B mpoGe paBHOMEPHO pacmpeieIeHbl KPYITHBIE U MEJIKHE 3epHa.

4. B mpoOe mpeoOaaaaroT IIaMBbl.

6. KakoBo Ha3HaYeHUe onepanyy NpPeABaAPUTEJbLHOI0 IPOX0UYEHHS B CXeMaXx pyao-
MOArOTOBKM?

1. JInst KOHTPOJISI KPYIHOCTH JPOOIEHOTO MPOIYKTa.

2. Jlns mostydeHust TOBapHOIO MPOAYKTA 3aJAHHOM KPYITHOCTH.

3. s pa3geneHus 4acTull, UMEIOIIHNX pa3Inyusl B TBEPJOCTU WK (popMe KYCKOB.

4.]1ns1 oTAENEHUS TOTOBOTO MO KPYIMHOCTH MPOIYKTa OT UCXOJHOTO MaTepuaa, mocTy-
TMAOIIEro Ha IpobIIeHue.
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7. 1y rpoxovYeHusi KPYNMHOKYCKOBOI'0 MaTepHajia NMpeuMYyIleCTBEHHO MCIOJb3Y-
I0TCH...

1. KOJIOCHUKOBBIE PELIETKH.

2. TUCTOBBIE pPEIIETA.

3. IPOBOJIOYHBIE CETKH.

4. MyroBBIE CUTA.

8. [Ipu xkakoMm yc10BHH 3(PPeKTUBHOCTH TPOXOYEHHUSI PABHA HYJII0?

1. CopeprxaHue OTCEBAEMOTo Kilacca KPYIHOCTH B UCXOJIHOM pPyZ€ paBHO COJEPKAHUIO
OTCEBAEMOTI0 Kjlacca B HaJpELIETHOM MIPOJIYKTE.

2. CoJzepkaHue OTCEBAEMOro Kjlacca KPYIMHOCTH B HAJpPELIETHOM IPOAYKTE paBHO Hy-
JIO.

3. ConmepkaHue OTCEBAEMOTO KJlacca KPYIMHOCTH B HCXOAHOU pyne paBHO 100%.

4. CopnepxaHue OTCEBAaEMOIr0 Kjacca KPYMHOCTH B HAJPEUIETHOM IPOJYKTE pPaBHO
100%.

9. B yem cymHoCTH npouecca ApodaeHus?

1. Paznienenue Copllydnx MaTepuagoB Ha KJIACChl KDYITHOCTH.

2. Pa3zzeneHne MOJIE3HbIX MCKOMAEMbIX MOJ JAEHCTBUEM BHEIIHUX CHJI, IIPEOJIOJIEBAKO-
[IUX BHYTPEHHUE CUJIBI CIICTUICHHS MEX]Ty YaCTUIIAMH.

3. OtneneHne OCHOBHOM Macchl BMEUIAIOUIEH MOPOJbl OT UCXOAHOM pyabl Iepes TOH-
KHM U3MEJIbUYCHUEM.

4. Jlo3upoBaHME U CMENIMBAHUE PA3IUYHBIX [0 KaYECTBY IOJIE3HBIX MCKOMAEMbIX IS
MOBBILIEHUS OJTHOPOJHOCTH Kau€CTBEHHOT'O COCTaBa Py/i.

10. YTo nmoka3biBaeT creneHb ApodaeHus?

1. Bo ckonbpko pa3 pa3Mep OTBEPCTHI MPEABIAYIIEro cuTa O0JbIIe pa3Mepa OTBEPCTHIA
MOCJIEYIOIEro CUTa B CTAHJApPTHOM HaOOpE CHUT.

2. Bo CcKOJIBKO pa3 KpymHOCTh APOOJICHOTO MPOIyKTa OOJIbIE pa3Mepa pa3rpy309HOM
IIEJTH IPOOUITKH.

3. Bo ckoJpKO pa3 KpyIHOCTh KYCKOB JApPOOJIEHOr0 MPOAYKTa MEHbIIE KPYITHOCTH KyC-
KOB, TIOCTYMAIONIUX Ha IpoOJIeHNE.

4. Bo CKOJIBKO pa3 KpYHHOCTb KYCKOB ApPOOJIEHOr0 MPOIyKTa OOJIbIIe KPYTHOCTH KYC-
KOB, TIOCTYMAIONIUX Ha IpoOJIeHNE.

11. B MesibHUIIAX caMOU3MeJIbYeHH S U3MeJlbYaloleil cpeaoil iBJIsIIOTC:

1. cranbHBIE CTEPIKHH.

2. CTAJIbHBIC WJIM YyTYHHBIC IIapHI.

3. pyAHas «rajus».

4. XpyIHbIE KYCKH PY/IbI.

12. Kakoii U3 nepeyncaeHHBbIX NPOLECCOB He OTHOCUTCH K TPABHTALIMOHHOMY Me-
TOAy oboramienusi?

1. orcanka

2. KOHIEHTpalMs Ha CTOJIaX.

3.000raiieHue B TSHKEIIBIX CYCIEH3USX.

4. oborailieHue 1o TPEHHUIO.

13. O0Js1acTh NpUMEHEHUs] KOHUEHTPAIMOHHBIX CTOJIOB.

1. Jlns oOoramieHus 30JI0TOCOIEPKALUX ITECKOB U TOHKO M3MEIbYEHHBIX PYJ PEIKUX
METaJJIOB KPYITHOCTBIO MEHEE 3 MM.

2. Jlns oboramenus yriei kpynmHocThio 250-0,5 MM.

3. JIns oboramenust py 4epHBIX METAIOB KpyMHOCTHIO 50-0,2 MM.

4. 1ns oboraiieHus cyabGUIHBIX Pyl IBETHBIX METAJIIOB.

14. CymHocThb npouecca neHHoii gpJoranuu.

1. T'uapodusibHBIe YaCTHUITHI 3aKPETIISIOTCS HAa BO3AYIITHBIX MYy3bIPhKaxX M BCILIBIBAIOT HA
MMOBEPXHOCTh, TUAPO(HOOHBIC YACTUIIBI OCTAIOTCS B 00BEME IYJIBITHI.

2. M'mapodoOHBIE YacTUIIBI 3aKPETUISIOTCS Ha BO3IYIIHBIX My3bIPhbKaX M BCIUIBIBAIOT HA
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MIOBEPXHOCTb, THJIPO(PUIBLHBIE YACTUIIBI OCTAIOTCS B 00BEME ITYJIBIIHI.

3. 'mapodoOHbIe U ruAPOPUIbHBIE YAaCTULIBI 3aKPETUIAIOTCS Ha BO3AYIIHBIX ITY3bIpbKax
Y BCIUIBIBAIOT HA IOBEPXHOCTb.

4. T'uapodobHbIe U THAPO(DUILHBIE YACTULIBI OCTAIOTCSI B 00BEME ITYJIbIIbI.

15. OcHOBHBIM (U3MUYECKHMM CBOMCTBOM MHMHEPAJIOB, ONpeleJSIOIMM BO3MOK-
HOCTh MATHUTHOTO 000T allleHN s, ABJISAETC:

1. YaenbHasg MarauTHasi BOCHPUUMYUBOCTD.

2. Jlupnextpruyeckasi MpOHUIIAEMOCTb.

3. JlromunHeceHus (X0JI0/HOE CBEUCHHUE).

4. Tpubosnexkrpuueckuit 3dexr.

Bapuanm Ne 2.

1. Iesb10 000raTUTEJIBHBIX IIPOLECCOB SIBJIACTCH:

1. Bolgenenue MeTaioB U3 XMMHUYECKUX COCIUHEHHUM U OT/EJICHHE HEMEeTAITTMYECKUX
KOMITIOHEHTOB.

2. OuyucTKa METAJIJIOB OT HEXKEJIaTeIbHbIX IIPUMECEH.

3. OTznenenue Mosie3HbIX MUHEPAIOB OT BMEUIAIOIIEH MOPOAbl U BPEAHBIX IPUMECEN U
MOJIyY€HUE KOHLIEHTPATOB, 10 CBOEMY KadyeCTBY YJOBJIETBOPSIOMIMX TPeOOBaHUSAM IOCIIE-
JYIOLIUX TEePEIETIOB.

4. V3BnevyeHne OTAENbHBIX COCTABIIAIOIIMX TBEPIOTO MaTepuaga ¢ MOMOUIbIO PacTBO-
pUTes.

2. IleHHBIM KOMIIOHEHTOM HA3bIBAETCH:

1. CxomieHue Noje3HbIX UCKOTIaeMbIX B 3¢MHOU KOpE.

2. DAeMeHT WM IPUPOIHBIN MUHEPa, C LEIbI0 MOJIYYeHUs KOTOPOro J0ObIBaeTcs Mo-
JIE3HOE MCKOIaeMoe.

3. IlpuponHoe XHMMHYECKOE COeIuHEHHue, oOpasyroleecss MpU Pa3IUuHbIX (UIHUKO-
XMUMHMUYECKUX Mpoleccax, IPOTEKaoIIMX B TIIyOMHAX U HAa IOBEPXHOCTH 3€MIIH.

4. DnemMeHTbl WM MPHUPOJHBIE MUHEPAJIbl, KOTOPbIE YXYyIIIalOT KaueCTBO KOHLIEHTpa-
TOB.

3. ¢ exkTUBHOCTHL 000ralIEeHUsA XapaKTepPHU3yeT...

1. MOJNHOTY OTJIENIEHUS MEJIKOTO MaTepuaia OT KPyITHOro.

2. U3BJIEYEHUE TPAHUYHOTO KJIacca KPYIHOCTH B CJIUB WM B MECKHU.

3. JOJII0 EHHOI0 KOMITIOHEHTA, ePELIeAIero B KOHIEHTPAT U3 UCXOAHOM py/IbI.

4. cTenieHb TPUOIMKEHUST PEATHHOTO MPOIecca OOOTAIECHHS K HICATHHOMY.

4. BogHo-u1amoBasi cxeMa IMoKa3bIBaeT:

1. [lytu cnenoBaHus MOJIE3HOTO MCKOIAEMOI0 U MPOIYKTOB 0OOTaIlEHUs! C YCIOBHBIM
M300paK€HUEM anmapaToB.

2. IlepeueHp U MOCIIEIOBATENLHOCTh TEXHOJOTMYECKUX IPOLIECCOB U OINEpaliu, KOTo-
PBIM I0/IBEpraeTcs MoJIe3HOE UCKOMaeMOe.

3. KonnuecTBeHHbIe oKa3aTean 00oraieHus 1Jis Kax 01 olepauu U MpoyKTOB.

4. KonuuecTBo BOJibI, 100aBIsieMO€E B OT/IEIbHBIE OTIEPALIUH U ITPOTYKTHI.

5. Kakasi u3 nepe4mc/ieHHbIX ONlepalMii He OTHOCUTCS K NMOATOTOBUTEJbHBIM MPO-
neccam odorameHus?

1. dpobnenue.

2. I'poxoudeHue.

3. Ycpennenue.

4. O4nCcTKa CTOYHBIX BOJI.

6. Uto noka3pIBaeT TOYKA NepecedyeHUs] CYMMAPHOH XapAKTEPUCTUKHU IO IJIIOCY»
¢ ocbl0 abcuucc?

1. Pazmep MakcuManbHOTO KycKa B Ipooe.

2. Pa3Mep MUHMMAaJIBHOTO KyCKa B TIpo0e.

3. CpeanemeuaHHbIN pazmep.
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4. Cpennuii nuaMeTp Kycka.

7. JI0CTOMHCTBOM IUTAMIIOBAHHBIX (JIMCTOBBIX) pelleT SABJISETC:

1. IIpo1oIKUTENBHBIN CPOK CITYXKObI U IOCTOSIHHBIN pa3Mep OTBEPCTHUI.
2. bonpmas momans «GKUBOTO CCUCHHSD.

3. Manas mIomaab «?KHBOTO CCUCHHSD.

4. BelcTpblit U3HOC, Pa3pblB U CMEILIEHNE TIPOBOJIOYEK.

8. ®opmyua nis pacyera 3¢pPeKTUBHOCTH IPOXOYECHHMS:

1. E=g¢ — Vi
2. F = yx(ﬂ_a) ;
gwf@
_ (B-a)e-6) |
a(100-a)p-06)’
4 = Zmw g

Haop. *a

9. Yem ompenesieTcsi IJIaBHBIM 00pa3oM KOHe4YHasi KPYNMHOCTh AP00JIEeHOT0 MPo-
aykrTa?

1. PazMepom BKpaIlJIEHHOCTH 3€PEH IOJIE3HBIX MUHEPAJIOB.

2. Kpenoctsio pyasl.

3. MaccoBo¥ J10J1€il IEHHOTO KOMIIOHEHTA B PYJIE.

4. KpynnHOCTBIO UCXOJHOU PY/BI.

10. Kakum o0pa3oM npoucxXoauT npouecc ApodjeHnsi B KOHYCHbIX Apo0ujIKax?

1. 3a cyeT AMHAMHYECKOTO BO3JICHCTBHSI pOTOpA.

2. 3a cuer pa3AaBIMBaHUs MEXIY IBYMs IIUTAMU.

3. 3a cueT 3KCIEHTPUYHOI'O JABM)KEHUSI BHYTPEHHEI 0 KOHYCa.

4. 3a cuer 3axBaTbIBaHUA 3yObSIMH U pacKaJIbIBAHUS 10 TPeOyeMOoil KPYIHOCTH.

11. ITonsTHE 0 rUAPABIMYECKON KIaCCH(PUKALUH.

1. TIpouecc pa3neneHusi cMeCH MUHEPAJIbHBIX 3€PEH Ha KJIACCHI KPYIHOCTU MO CKOPO-
CTSAM OCaXICHUA B BOJHOM Cpere.

2. Ilpouecc pazaesieHuss CMECH MUHEPAJIbHBIX 3€PEH Ha KJIACChI KPYIHOCTH IO CKOPO-
CTSAM OCQXJCHUS B BO3JIYIIIHOM Cpee.

3. Ilpouecc pazneneHus cMECH MUHEPAIbHBIX 3€pEH Ha KJIacChl KPYMHOCTH IIPHU MOMO-
[I{ MPOCENBAIOIINX MOBEPXHOCTEM.

4. Ilpouecc pa3neneHus CMECH MUHEpPAJIbHBIX 3€peH MO IUIOTHOCTU B BOJHOU cpene,
MYJbCUPYIOLIEH OTHOCUTENLHO pa3esisieMOl CMECH B BEpTUKAJIbHOM HaIlpaBJICHUU.

12. IIpouecc pa3aesieHUs 4YaCTHI B TAKeJbIX cpeaax (CycneH3usiX) MPOUCXOAUT:

1. Ilo mIOTHOCTH YaCTHII.

2. Io ckopoCTSAM najieHus 4acTHL] B CpeJie.

3. Ilo KpymHOCTHM YacCTHII.

4. Ilo ¢opme gacTwuil.

13. I'1aBHBIM JOCTOMHCTBOM (PJIOTAIIHOHHOIO MeTO/a 000ralieHus! sIBJIsIeTCs:

1. Hu3kuii pacxon 31€KTPO3HEPTUH.

2. [IpocToTa MpOU3BOJACTBEHHOIO KOMILIEKCA.

3. OTHOCHTENbHAS IeUIeBU3HA TOJTYyYEHHUS] KOHIIEHTPATOB.

4. YHUBepCalIbHOCTb, BO3MOXHOCTb Pa3AeieHUs JIF0OObIX MUHEPATIbHBIX KOMIUIEKCOB.

14. B kaKkux nojisixX NpoMCcX0AUT MATHUTHASA cenapanus?

1. B ayieKTprYeCcKuX MOJIAX.

2. B HEOTHOPOAHBIX MArHUTHBIX MOJISX.

3. B 0IHOPOIHBIX MAarHUTHBIX MOJISX.

4. B 51eKTpOMarHUTHBIX MOJISIX.
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15. O0JsiacTh NpUMEHEHHUS IJIEKTPUYECKOM cenapanum:

1. OboramieHne pya Y4epHBIX METAIOB.

2. OboranieHre TEXHOJIOTUYECKOTO CHIPhsl C HU3KOM MAcCOBOM JI0JICH IEHHBIX KOMIIO-
HEHTOB.

3. JloBoaKa HEKOHJIUIIMOHHBIX KOHIEHTPATOB pPYyI PEIKUX METaUIOB, KEPAMHUYECKOIO
CBIPBS, CIIIOJI, aIMa30B.

4. O0oraiieHue BCexX TUIIOB MUHEPATILHOTO ChIPbSL.

Bapuanm Ne 3.

1. Kakoe u3 nepe4yncjeHHbIX 0JIe3HBIX HCKONAaeMbIX He MoABepraercs odorarie-
HHIO?

1. Hedrs.

2. XKene3ucrele KBAPLHUTHI.

3. BOKCUTHI.

4. Anmasbl.

2. XBoCcTaMH Ha3bIBaeTCH:

1. [IponykT, B KOTOPOM MaccoBas J0Jisl IEHHOIO0 KOMIIOHEHTa BbIIIE, YEM B UCXOJHOMU
pyle, HO HUXKe yeM Tpedyemasi B KOHLEHTpare.

2. IlpoaykT, B KOTOPOM MaccoBast A0JIsl HEHHOIO0 KOMIIOHEHTA 3HAUUTENIbHO BBIIIE, YEM
B UCXOJIHOU pyJe.

3. [IpoayKT, B KOTOPBIN BBIAEISACTCA OOJIbIIAS YaCTh BMEIIAIOMICH MOPOIbI U HE3HAUU-
TeJbHAas 4aCTh IIEHHOT'O KOMIIOHEHTA.

4. IIpoayKT, MOCTyNaIOMUK B IIOOYIO oTIepariio 000TraieHus 1 B JTI00YI0 MAIIHHY.

3. Kakoii u3 nmepeymcieHHBIX NPOLECCOB He OTHOCUTCH K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarnuTHas cenapauusi.

2. DneKkTpuyeckas cernapanusi.

3. Pagnomerpuyeckas cenapanus.

4. Arnomepanusi.

4. CMTOBBIM aHAJIN30M Ha3bIBAETCH:

1. 3mepeHue KpynHbIX KyCKOB IO TPEM B3aUMHO NEPIIEHIUKYISAPHBIM HAIIPABICHUSM.

2. Paznenenne matepuania 1o CKOpOCTH MaJICHHUS YAaCTUIl PA3JIMYHONM KPYITHOCTH B BOJI-
HOW cpee.

3. U3mepenue yacTul 1oJI MUKPOCKOIIOM M KJIacCU(UKALUs UX Ha TPYIIbl B y3KUX
IpaHULIAaX ONPEEIEHHBIX Pa3MEPOB.

4. PacceB npoObl MaTepuaja Ha HECKOJIbKUX CUTaX C Pa3IMYHBIMM CTaHJAPTHBIMU pa3-
MepaMH OTBEPCTUN 3aJaHHOTO MOIYJIS.

5. Kakoro HasHaueHHe onepanuu KOHTPOJbLHOI0 IPOXOYEHHUsS] B CXeMaX pyAOIo-
roToBKHU?

1. JI7st KOHTPOJISE KPYIMTHOCTH APOOJIEHOTO MTPOIYKTA.

2. Jlns mostydeHust TOBapHOIrO MPOAYKTA 3aJAHHOM KPYITHOCTH.

3. Ins pa3nenenust MmaTepuaia Ha HECKOJIBKO KJIACCOB KPYIHOCTH Mepe]l KOHLEHTpalu-
€l Ha CTOJIAX.

4. Jlns oTnieneHys TOTOBOTO MO0 KPYIMHOCTH MPOJAYKTa OT UCXOJHOTO MaTepuaa, mocTy-
TMAOIIEro Ha IpobJeHue.

6. Kax BimMsieT yroJ HaKk/J0Ha NMpPoceNBaloLlell MOBEPXHOCTH FPOX0TAa HA ero Nnpo-
U3BOJAUTEIbHOCTD U 3(P(PpeKTUBHOCTH IPOXOYEHUs1?

1. He Bnuser.

2. Yem OGoJibliie yros HakJIOHa, TEM BBILIE MPOU3BOAUTEIBLHOCTh I'poX0oTa U 3PHEeKTUB-
HOCTb I'POXOYECHHUS.

3. Uem Oosbllie yroa HakjOHAa, TEM BbIIIE MPOU3BOAUTEIBLHOCTh IPOXOTA U HUXKE A(P-
(EeKTUBHOCTh TPOXOUEHUSI.
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4. Yem OoJbllie yroa HAKJIOHA, TEM MEHbILE MMPOU3BOJUTENBHOCTh IPOXOTa U OOJIbIIE

3¢ (HEKTUBHOCTH TPOXOYCHHS.

7. Kakoe n1po0/eHune Ha3bIBaeTC MEJIKUM?

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

2. Ot 350-100 o 100-40 mm.

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

4. Ot 30-10 g0 3 mm.

8. Cnioco6 pa3rpy3ku u3MeJIb4eHHOr0 MPOAYKTA U3 CTEP;KHEBOH MeJIbHMIbI:
1. CBOOOIHBIM CIIMBOM 4Y€pe3 pa3rpy30uHyto namndy.

2. JIupré€pamu MpUHYAUTETHHO YIAISETCS U3 MEITHHUIIBI.

3. YUepes HapyHOE MWIMHAPUYECKOE CHUTO.

4. Yepes pelieTky ¢ LesIMHu KIMHOOOpa3HOU (GOpMBI.

9. Kakoii U3 nepe4nc/jeHHbIX ANNAPATOB OTHOCUTCH K LEHTPOOEKHBIM KJaccupu-

KaTopam?

1. CriupanbHbli Ki1accuuraTop.

2. Peeunslii kiaccupukarop.

3. [lupamuianbHBIN KIaccuPUKATOP.

4. I'uIpOLIMKIIOH.

10. ®roTaunoHHOE 000ralIeHHEe OCHOBAHO:

1. Ha pa3nnuuy B cMaunBaeMOCTH MUHEPAIOB.

2. Ha pa3nuuny B INIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nnuuu B IBETE MUHEPAIOB.

4. Ha pa3znuuuu MUHEPAJIOB B CIOCOOHOCTH OTPaXkaTh, IPONYCKATh, IPEIOMIISITH CBET.
11. Ha3zHauyeHHe peareHToB - cod0upareJieil Bo (pyioTamum:

1. Jnst ruapodoOuzaiuy NOBEPXHOCTH YaCTHUL.

2. 1ns ruapopuinzaniy MoBEpXHOCTHU YaCTHULI.

3. g uamenenus pH QroTanMoHHOM MyabIIbL.

4. J1nst u3sMEHEeHHsI HOHHOTO COCTaBa ITyJIbIIbI.

12. Kakoii U3 nepe4nc/jeHHbIX allIAPATOB He SIBJIsIeTCS TPABUTALMOHHBIM?

1. BunToBo# cemaparop.

2. TsoxenocpeIHbIN KOHYCHBIN CErapaTop.

3. DIEKTPOCTaTUYECKUI CemapaTop.

4. ITaeBMaTHUECKHI cenaparop.

13. OTanYMTeIHHOH 0CO0EHHOCTHIO CeNapaTopPoB AJs 000raleHus cJIadOMarHuT-

HBIX PYJ fIBJISIETCH:

JIsA.

1. Hanuuue BaHHBI.

2. Hanuuue GapabaHa U3 HEMarHUTHOIO MaTepuasa.

3. Hayimume MarHuTHOM CUCTEMBI U3 OCTOSIHHBIX MArHUTOB.

4. Hanuuue paboueit 30HbI MaJIO AJIMHHBI U BBICOTHI C BBICOKOM HAIPSKEHHOCTHIO TI0-

14. Heo0x0oauMbIM yCJIOBHEM pa3jejieHHs] MUHEPAJIOB MPH JIEKTPHYECKOH cemna-

palMvu ABJIACTCH:

1. IlpumeneHne peareHToB.
2. Co3gaHue cpeabl pa3AeieHUs NPOMEXYTOUHON IUIOTHOCTH MEXKIY IUIOTHOCTAMU

pasaciIACMbIX MUHCPAJIOB.

3. Co3iaHue HeOJHOPOIHOTO MarHUTHOTO IOJISL.

4. 3apsiika 4aCTHUIl TEM WU MHBIM CTIOCOO0M.

15. Leabio 000raTuTe/IbHBIX MPOLECCOB ABJISACTCH:

1. Bolgenenue MeTaIioB U3 XMMHUYECKUX COCAUHEHUM U OT/IEIEHHE HEeMEeTaJTIMYEeCKUX

KOMIIOHCHTOB.

2. OuyucTKa METAJIJIOB OT HEXKEJIaTeJIbHBIX MprUMecei.
3. OTnenenue Moye3HbIX MUHEPAIOB OT BMEUIAIOIIEH MOPOAbl U BPEAHBIX IPUMECEN U
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pasneneHne KOMIIOHEHTOB Ha Psijl MPOAYKTOB, PUTOIHBIX JIUIS JAJIbHEHUIIEH mepepaboTK.
4. V3BnedeHue OTIENbHBIX COCTABIISIIOIIMX TBEPIOTO IOJE3HOTO HCKOMAEMOIo C IO-
MOUIBIO PACTBOPUTEIIA.

Koumponvnas paboma Nel

HanucaTs Ha3BaHWE POAYKTOB OOOTANICHUS U JaTh UM OTIPE/ICIICHUS.

Hamucath OCHOBHBIC TIOKa3aTeM MPOIYKTOB oboramieHus. JlaTe omnpeneicHus u
HanucaTh GOPMYITBI I UX ONPEICICHHSL.

Koumponvnas paboma Ne2

[To mpencraBiieHHBIM AAHHBIM TOCTPOUTH CHUTOBYIO XapakTtepuctuky. Ilo rpaduxy
OTIPENIeTTUTh: MAaKCUMAJIbHBIA pa3Mep maTepuaiia B mpole, cpeaHuil pa3mep, npeodiagaHue
YaCTHUII, YaCTHBIN BBIXOJ KJIIACCOB.

Koumponvnas paboma Ne3
[IpuBectn scku3 000pyAOBaHMS Ha BBIOOP UIi TPOXOUEHHUS, JAPOOJIEHUS WIH
n3MenpueHus. Hamucate npuHun paboTel 000pyI0BaHUs, TOCTOMHCTBA U HEAOCTATKU.

Koumponvnas paboma Ne4

[IpuBectn 3cku3 00OpPYyAOBaHUA MJIsi TPABUTAIMOHHOTO M MarHUTHOTO OOOTaIIeHUs
MOJIE3HBIX HCKomaeMbiX. Hamumcate mnpuHiun paboTel 00OpyAOBaHUS, IOCTOMHCTBA H
HEIOCTATKH.

Hammcarp ®w mnpencTtaBuUTh CXEMAaTMYHO MEXaHU3M JICUCTBHUS  (DIOTAIMOHHBIX
peareHToB.

Konmpoavnas paboma NeS
Knaccudukanuss omepanmii oOe3BokuBaHus. WX Ha3HayeHUs, IOCTOMHCTBA U
HEJIOCTATKU OIEpPALIHil.

Koumpoavuas paboma Neb
[IpuBecT MPUHIMITUATIBHYIO CXeMY 00O0TaIlleHNUsI MaTHETUTOBOM PY/IbI.

Ilpumepnitit nepeuensy mem u 3a0aHU 0711 NOO20MOBKU K IKIAMEHY:
. Kakue cBoiicTBa MUHEPAJIOB UCIIONB3YIOTCS MIPHU PA3IMYHBIX METOAAaX OOOTraIeHus?
. Koria HeoOxoaumo npuMeHsaTh MeXaHu4eckoe o0oranieHue?
. VI3 xakux omeparuii COCTOAT MPOIIECChl 000TAIICHUS ?
. Kakue npoueccel nepepaboTki MUHEPATbHOIO ChIPbsS HA3bIBAIOTCS MOATOTOBUTENbHbBI-

AW N —

5. Kakue nporeccel nepepadoTK MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMH ?
6. Kakue mporieccol nepepaboTKi MHUHEPAIBHOTO CHIPhsi Ha3bIBAIOTCS BCIIOMOTATENbHBI-

7. Kakue mpoayKThl TIOJIy4arOT B PE3yJIbTaTe 00OTaICHUS?

8. Uem ompenensiercs npeaeabHO BO3MOKHAs MaccoBasi 0JIs1 LIEHHOT0 KOMIIOHEHTA B KOH-
nenrtpare?

9. [IpuBeauTe KaYECTBEHHYIO CXeMY 00OTallleHusl U CXEMY LIENU alnapaTos.

10. YUem ompenensercs KPYIMHOCTb, 10 KOTOPOU MOJIE3HOE UCKOMIaeMOe IPOOUTCS, H3MEIThb-
yaeTcs nepen odoramieHuemM?

11. Tlouemy npumeHsiercs ctaauaibHoe ApobiaeHne? YTo Ha3pIBaeTCAd OTKPHITHIM U 3aMK-
HYTBIM IIUKJIOM Jpo0iieHus?

12. Kakue anmapatrbl HCTIOIb3YIOTCS ISl IPOOICHUS U U3MENIbYCHUS PYbl?

13. B yem cocTOUT Ha3HAUYEHUE OTepallii TPOXOUYECHMUS, Kilaccudukanuu?

14. Kakue anmapatrsbl HCIIOIb3YIOTCS JUIsl ONepalfii FpoXoYeHHs U Kiaccupukanuu?
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15. Kakue 3aKOHOMEpPHOCTH JIe)KaT B OCHOBE I'PaBUTAIMOHHOTO Mpoliecca oborameHus ?
Knaccudukanus rpaBUTalliOHHBIX POLIECCOB.

16. Yto Ha3pIBaeTcs mporeccom otcaaku? OTcaToqHbIe MAIIUHBI.

17. Kakue cuibl AEMCTBYIOT HA MUHEPAJIBHBIEC YAaCTULIBI HA IOBEPXHOCTH KOHIIEHTPALIMOH-
HOTO cToa?

18. Kakue mosie3HpIe UCKOMAaeMble 000TaIaTCsl Ha KOHIIEHTPAIMOHHbBIX cTonax? Obora-
IIEHHE Ha BUHTOBBIX Celaparopax U KOHIIEHTPAI[MOHHBIX CTOJIaX.

19. Yro Takoe Tsxkenas cpeia U Kakue TUIIBI TSDKEIbIX CpeJl BCTPEUYaroTesl B IPaKTUKE 000-
ramieHus?

20. B 1em 3akitouaeTcsi CyIHOCTh MPOIECCca Pa3ACICHHs B TSKEIBIX Cpeax?

21. Kakue cymecTByrOT OCHOBHBIE TUIIbI alllIapaToB JJISl pPa3/IelC€HUs B TSKENbIX CYCIIEH-
3usix? ONUIIKUTE TPUHLUI UX PAOOTHL.

22. Kimaccudukanus ¢aoTaliuOHHBIX MpoIieccoB. B ueM 3akitouaercs nporecc guiotanun?

23. Yto Ha3bIBAETCS KPACBBbIM YIJIOM CMayMBaHUS?

24. KakoBo Ha3zHaueHUE (DIOTALMOHHBIX PEAareHTOB, UX Kilaccupukamus?

25. B uem npenmMytiecTBo UIOTAIMOHHOTO METO/1a 000TAIICHUS TIEPeT OCTATLHBIMH?

26. Yto HazpIBaeTcs mpsiMoi M oOpatHoi (iotamumeit? Kakue onepanuu ¢uiotanny Ha3bl-
BAIOTCSI OCHOBHBIMU, IEPEYNCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BBIIEHAIOTCA LIEHHbIE KOMIIOHEHTBI IIPM CEJIEKTUBHOW U KOJUIEKTUBHO-
CEJIEKTUBHOM cxeMax (uoTaruu?

28. Knaccudukamus ¢otanroHHbIX MaiuH. BenomoraTenpHoe (iioTanroHHoe 000pyIo-
BaHUE.

29. MarHuTHO€ 10JIE ¥ €ro CBOMCTBA. MarHuTHasi BOCIIPUMMYUBOCTb.

30. Kak paznuyaroT MUHEpalibl 110 MarHUTHBIM cBoiicTBaM? Kakoii cuiibl TpeOyroTcst mar-
HUTHBIE N0JIS JUId UX oboraiieHus?

31. OTKpbITHIE U 3aMKHYTbIE MAarHUTHBIE CUCTEMbI. MarHUTHBIE MOJIS1 CENapaTopoB.

32. Kakue cyniecTByIOT TUIIBI MarHUTHBIX CEapaTopoB?

33. MaruuTHbI€ cenapatopsl JUIsi 000oramieHus: CUIbHOMAarHUTHBIX PY/I.

34. MarunuTHbI€ cenapatopsl JUIs o0oraiieHus c1adoMarHuTHBIX PY/I.

35. HazoBuTe MeTOAbI U ammaparbl 00€3B0KUBaHUS POJTYKTOB O0OTaIEHHUS.

Lenbto nabopaTopHbIX pabOT MO JAHHOW JUCHMILIMHE SIBISIETCA NPAKTHYECKOE O3Ha-
KOMJIEHHE CTYIEHTOB C PAa3JIMYHBIMU MPOLIECCAMHU U METOJaMHU OOOTraIleHUsl MOJIE3HBIX HC-
KOIaeMbIX, a TAKXKE [MOJTy4€HNE HAaBBIKOB IO BBINOJIHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYIEHT J0JDKEH YMETh IpPaBHJIbHO 0OOCHOBATH MPUMEHEHME Ipoliecca UM MeToja obora-
LIEHUS JJIs 33JJaHHOTO TUIIA PYJIbl, paCCUUTAaTh OCHOBHbIE TMOKa3aTesd 00OTallleHusl U Hpea-
CTaBUTh WHIUBUIYaIbHbIA OTYET. Bce mosydeHHble dKCIIEpUMEHTANIbHBIE JaHHbIE HE00XO0-
MO MPOAHAIN3UPOBATh, IPOBEPUTH BBHIIOJIHEHA JIM OCHOBHAS 1€JIb paboThl, cHhOopMyIupo-
BaTh BbIBOJBI. ECIM MoydYeHbl HU3KUE TEXHOJIOTMYECKHUE MOKa3aTean oOOoralieHus, yKka3aTh
BO3MOYHbBIE IPUYUHBI U IIyTH MOBBIIICHUS TOKa3aTeIeH.

[Ipu BbIMOSHEHUM pabOT cTporo coOIOAaTh NpaBHJIa TEXHUKH O€30MacHOCTH M HH-
CTPYKIIMH TI0 paboTe ¢ armapaTypoi.

[Tepedens mabopaTopHbIX paboOT:

1. U3yuenue pabOThl HIEKOBOM IPOOMIIKM U TPOU3BOJICTBO CUTOBOIO aHAIM3a

2. N3ydyenue paboThl TUPALIMOHHOIO I'POXOTA U onpeaeseHue 3PPEeKTUBHOCTH IPOXOYECHHUS
3. M3yuenne nponecca u3MeNpueHus pyl B IIAPOBOUM MEJIBHULIE

4. OborarieHue KeJIe3HbIX Py Ha MAarHUTHOM CeIapaTope

5. OborarnieHre MOIMMETAIUTHYECKUX PY/I IO CXeMe TPSMOi CEIEKTUBHON (hIoTanuu

6. OGorarieHre MoJIe3HbIX HCKOMAeMbIX Ha KOHLIEHTPALIMOHHOM CTOJIE.
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7. O1leHOYHbIE cpeacrea aJisi MpoBEeACHUS HpOMe)leTO'lHOﬁ arrecranmmu

a) H.]'Ial-[l/[pyeMl)le pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCralum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

OIIK-9 BJaJ€HUEM METOJaMHM aHAJIN3a, 3SHAHUEM 33KOHOMepHOCTeﬁ MOBCACHUSA U YIIPABJICHUSA CBOMiCTBAMH TOPHBIX ITOPOI U COCTOSTHUEM
MacCuBa B Ipoueccax )]061)1‘11/[ H nepepaﬁoTKn TBEPABIX MOJE3HBIX HCKOITAEMBIX, 4 TAKYKE IIPU CTPOUTEJTBCTBE U IKCILJyaTallMU IOA3EMHBIX

COOPYKEHU I

3HaTh

METOJbl aHalM3a, 3aKOHO-
MEpPHOCH  TIOBEJCHHUA |
YIIPABJICHUS CBOWMCTBAMH
TOPHBIX MOPOJl ¥ COCTOSIHU-
€M MaccuBa B TIpolleccax
n00bIYM W mepepaboTKH
TBEPJBIX TOJE3HBIX HCKO-
MaeMBbIX.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

. Kakue cBolicTBa MUHEpaAIOB NCHOJIB3YIOTCS IPU Pa3IMUHBIX METO1aX oOorameHus?

. Korma Heo0xoauMo MpuMEeHsTh MeXaHW4YecKoe oboramieHne?

. VI3 xakux omepariuii COCTOSIT MPoLecChl o0oTalieHus ?

. Kakue nportieccol nepepaboTK MUHEPATBLHOTO ChIPhS HA3bIBAIOTCS MOJATOTOBUTEIHHBIMU?

. Kakue npouecchbl nepepaboTK MMHEPAIBHOTO ChIPbsI HA3bIBAIOTCS OCHOBHBIMU?

. Kakue npouecchbl nepepaboTK MUHEPAIBHOTO ChIPbsSI HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU ?

. Kakue mpoiyKThI mosry4qaioT B pe3yabTare oOorameHus?

. UeM onpenensercs npeiebHO BO3MOKHAsE MaccoBasi J10J1 IEHHOIO KOMIIOHEHTA B KOHIIEHTpaTe?
9. [IpuBenTe KAYECTBEHHYIO CXEMY OOOTAIEHUS U CXEMY LIEMH alIapaToB.

10. YUem onpenensercs KpymHOCTb, 0 KOTOPOH MOJIE3HOE MCKONIAeMOE JAPOOUTCS, U3MENIbYAETCS Mepes]
oOoramenuem?

03NN KW

YMmeTn

BBIOMpATh METOJbl aHaJIN3a,
3aKOHOMEPHOCH IIOBEJICHUS
U YIOPABICHUS CBONCTBAMHU
TOPHBIX TOPOJ U COCTOSIHU-
€M MaccuBa B Ipoleccax
no0bun W TmepepaboTku
TBEpPABIX TIOJIE3HBIX HCKO-
I1AEMBIX.

Ilpumepnvle npaxmuyeckue 3a0anus 01 IK3amMeHa:
CocTaBUTh cXeMy JUIsE 00OTaIICHHS PY/IbI

Bnaznets

CIIOCOOHOCTBIO  BBIOMpATh
METO/bl AaHAJIN3a, 3aKOHO-

Pewiums 3a0auy:
OrnpesenuTh MacCOBYIO JIOJIIO MEJIM B KOHIICHTPATE, COCTOSIIEM U3 MUPUTA U MHUHEPAJIOB, YKa3aHHBIX B




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

MEPHOCH  TIOBEICHHUA |
YIIPABJICHUS CBOWMCTBAMH
TOPHBIX MOPOJl U COCTOSIHU-
€M MaccuBa B TIpolleccax
n00bIYM W mepepaboTKH
TBEPJBIX TOJE3HBIX HCKO-
MAeMBIX.

Tabnuie (1o 3aaHHIO)

ITK-4 roTOBHOCTBHIO OCYHIECTBJIATh TEXHUYIECCKOC PYKOBOACTBO 'OPHBIMHU U B3PBIBHBIMHA pa60TaMn npu 3KCHJ’IyaTaIII/IOHHOI71 pa3BeaKe, )1061)[‘{6
TBEPABIX MOJIE3HBIX HCKOIMMAEMBIX, CTPOUTEILCTBE H IKCILIyaTallUA ITOA3E€EMHBIX OﬁbeKTOB, HEMOCPEACTBEHHO YIIPABJIATH NpoHecCaMu Ha IMPo-
H3BOJACTBCHHbBIX 00bEeKTOB

3HaTh OCHOBHBIE THIOHATHS METO- | Ilepeuens meopemuyeckux 60npocoe K IK3AMeHy:
JI0B, CIIOCOOOB M CpPEJCTB 1. CymHOCTb, TTIaBHBIE 0COOCHHOCTH U KJIacCH(HKaIs 000TaTHTEIBHBIX POIIECCOB.
IIOJIy4€HUA CBIPBS M KOH- 2. OcHoBHbIE (PAaKTOPBI, BIUSIOLIUE HA BIOOP METOAa 00OTallleHUsI.
LIEHTPATOB NPH NEepepadboTKU
TMOJIE3HBIX HCKOAeMBbIX
Ymetb BBIOMPATH TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LICHUIO TIOJIE3HBIX UCKomae- | [Ipumepnvie npakmuueckue 3a0anus 0nsa IK3amena:
MBIX, IPUMEHATH CTIOCO0BI 1 | COCTaBUTH CXeMY JUTsl 00OTallIeHHS PY/IbI
cpeacTBa JUIS  TOJyYECHHUS
KOH/IMIIMOHHBIX KOHIIEHTpA-
TOB
Bnaners CIOCOOHOCTBIO BBIOWpATh W | Pewtumso 3a0auy:

pacCUUThIBATH OCHOBHBIC
TCXHOJIOTUYCCKUC TIapaMcCT-
pBl 3PPEKTUBHOTO M HKOJIO-
TUYEeCKH O€30macHOro Mpo-
M3BOJICTBA paboT 10 nepepa-

OmnpenenuTh TEXHOJOTHUECKUE IMOKA3aTeNN 000TallleHus METHOM PY/IbI:
- BBIXOJ] ME/IHOTO KOHIIEHTpaTa,

- BBIXO/J] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUEHUE ME/I B MEIHbIN KOHIIEHTpAT,

23




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

00TKe 1 00OTaIlEHUI0 MUHE-
PAJILHOTO CBIPhSI HA OCHOBE
3HaHUH NPUHOUTIOB (hoTa-
[IMOHHOTO TIPOEKTUPOBAHUS
TEXHOJIOTUYSCKUX CXeM 000-
TaTUTEIHLHOTO MPOU3BOJICTBA
U BbIOOpa OCHOBHOIO U
BCIIOMOTaTEILHOTO 000raTu-
TEJIBHOr0 000PyI0BaHUs

- U3BJICUEHUE MEJIM B XBOCTHI IS YCIOBUH, YKa3aHHBIX B Ta0JI.
PesynbpTarhl pacueTa TEXHOJIOTUYECKUX MTOKa3aTeNei 0(pOPMHUTD B BUI€ CTAHJAPTHOM TaOIHUIIBI.
Omnpenenuts MapKy MeTHOIO KOHIIEHTpaTa U3 Tabi.

IIK-5 roToBHOCTBI0 IEMOHCTPUPOBATH HABBIKU Pa3pa00TKU NJIAHOB MEPONPHUATHI 0 CHUKEHUIO TEXHOT€HHOI HATPY3KH MPOU3BOICTBA HA
OKPY’KAIOILYI0 CPpeAy NPH IKCIJIYaTAMOHHOM pa3BeliKe, 100blYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONMAEMbIX, 2 TAKKe IPH CTPOUTEIb-
CTBE M IKCILIyaTaluuu

3HaTh

Hay4yHbI€ METO]Ibl U MEPO-
MPUSTHS 110 CHIPKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 cpelly IPH JKC-
IIJIyaTallHOHHOMW pa3BeJiKe,
no0bIue U mepepadoTKe
TBEPAbIX MOJIE3HBIX UCKO-
IAEMBIX

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. CymHOCTb, TJIaBHBIE 0COOEHHOCTH U KIacCH(HUKAIHS 000TaTUTEIEHBIX TIPOIECCOB.

YMmeTn

MIPUMEHSATHh HAYyYHbIE METO-
JIbl © MEPOTIIPUSITHS TIO CHU-
YKEHHIO TEXHOT€HHOM Ha-
IPY3KH Ha OKPYXKAIOIIYIO
Cpely MpHU KCILTyaTalMuOH-
HOMH pa3Benike, J0ObIYE U Ie-
pepaboTKe TBEPBIX MOJIE3-
HBIX UCKOTIaeMBbIX

Ilpumepnvle npakmuyeckue 3a0anus 01 IK3aMeHa:
CocTaBUTh CXeMy JUIsSI 00OTaIICHHS PY/IbI
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

Bnanets

HaBbIKaMU IPUMEHEHUS Ha-
YUHBIX METOJIOB U MEPO-
MPUATHI 110 CHUYKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 Cpelly IPH JKC-
IIJIyaTallHOHHOMW pa3BeJIKe,
no0bIue U mmepepadoTKe
TBEPAbIX MOJIE3HBIX UCKO-
MIAEMBIX

Pewiums 3a0auy:
OmnpenenuTh MacCOBYIO JIOJI0 MU B KOHIIEHTPATE, COCTOSIIEM U3 MMPUTA ¥ MHUHEPAJIOB, YKa3aHHbBIX B
Tabnuie (1o 3aaHHIO)

ITIK-12 roToBHOCTHIO ONEPATUBHO YCTPAHATH HAPDYHICHUSA IPOU3BOACTBCHHBIX IPOECCOB, BECTHU l'lepBH'leli;l YU€T BBINIOJHACMBIX paﬁoT,
AHAJIM3HUPOBATH ONEPATUBHLIC U TCKYILIHE ITOKA3aTE/IU IPOU3BOACTBA, 000CHOBBIBATH NMPEAJIOKCHUS MO COBEPIICHCTBOBAHUIO OPraHu3alumn

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJICHIIUU pa3-

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

BUTUS  TIPOM3BOJICTBEHHBIX 1. Kakue nporieccel nepepadoTKi MUHEPATILHOTO CHIPhsI HA3BIBAIOTCS MOITOTOBUTEILHBIMU ?

IIPOLIECCOB, MIOKa3aTeNN 2. Kakue nporeccsl nepepabOTKH MUHEPAIbHOTO ChIPbSl HA3bIBAIOTCS OCHOBHBIMU?

IIPOU3BOJICTBA 3. Kakue npouecchbl nepepabOoTKH MUHEPAIBHOTO ChIPhSl HA3bIBAKOTCS BCLIOMOTaTEIbHBIMU?
Ymetb NPUMEHSTh M3y4eHHBIC TEH-

JCHIIUU Pa3BUTHS TIPOU3BO/I-

P p Ilpumepnule npakmuyeckue 3a0anus 01 IK3AMeHa:
CTBEHHBIX IPOIIECCOB, MOKa-
CocTaBUTh cXeMy JUIsE 00OTaIIeHHS PY/IbI

3aTeau  MpPOM3BOJACTBA B

npodeccnoHaIBHO N nesi-

TEJBHOCTH
Bnaners TEH/ICHIUSMH pa3BUTHSA

MPOU3BOJACTBCHHBIX IIPOLECC-
COB, TOKa3aTeNH MPOH3BO/I-
cTBa B Mpo¢ecCHOHAIBHON
JeSITELHOCTH

Pewums 3a0auy:
OmnpenenuTh MacCOBYIO JIOJIIO IMHKA B KOHIIEHTPATe, COCTOSIIEM M3 NMHPUTa U MUHEPAJIOB, YKa-
3aHHBIX B TaOIUIE (110 33JaHUIO)
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

ITK-19 roToBHOCTBIO K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PelIeHUH 110 IKCIUIyaTAlMOHHOI pa3Be/iKe, 100bI4e, NepepadoTKe TBepAbIX
N0JIe3HBIX HCKONAEMbIX, CTPOMTEJIBCTBY H IKCILIYATALIMH NOA3EMHbIX 00beKTOB

3HaThb OCHOBHBIC TeHICHIMHU pa3- | Ilepeuens meopemuueckux 60npocoé K IK3ameny:
BUTHUSI MHHOBAIIMOHHBIX pe- 1. Kakue mpoiyKThl OTy4aloT B pe3yabTaTe oOorameHus?
LIEHUH 110 epepadoTke 2. YeM ompenensercs NpeAeabHO BO3MOXKHAsE MaccoBas J10J1s IIEHHOTO KOMIIOHEHTA B KOHIIEHTpa-
TBEPAbIX MOJIE3HBIX UCKO- Te?
MaeMBIX
Ymets MPUMEHSTh U3yUYeHHBIE TeH-
JCHLIWY Pa3BUTUA UHHOBA- | Ilpumepnule npakmuueckue 3a0anus 0 IK3ameHa:
LUOHHBIX pelieHui 1o nepe- | CocTaBUTh cXeMy JUTst 000TalleHHs PY/IbI
paboTKe TBEPABIX MOJIE3HBIX
HCKOIAEMBIX
Bnaners TEeHJICHUUAMU Pa3BUTUA UH- | Pewuums 3a0auy:

HOBAaITMOHHBIX peIHeHI/If/'I 10
nepepaboTKe TBEPABIX I0-
JIC3HBIX UCKOITaCMBbIX

Paccunrarh TexHONIOTHUECKHE TTOKa3aTeH oborameHus GIIOTaI[MOHHOTO 1exa. Pe3ynbpTarel npeacra-
BUTH B Tabnuie. Mcxonubie nannbie: MmaccoBas noiis Cu B pyae — 0,9 %, B konnentpare — 20 %, B xBo-
crax — 0,1 %.
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6) HOpﬂ)IOK NMpPpOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTalui, IMOKa3aTe/JIn U KPUTCPUH
OICHUBAHMUA:

[IpomexyrouHas arrectanus 1o AucuuiinHe «Ob6oramieHrue Moje3HbIX UCKOTIaeMbIX»
BKJIFOUAET TEOPETUUYECKUE BOIMPOCHI, MO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHS 00Yy4aroliu-
MUCS 3HAHUH, U MPAKTUUYECKHUE 3aJJaHusl, BBIABISIONINE CTENeHb COPMUPOBAHHOCTH YMEHUM
Y BIIQJICHUH, TPOBOJUTCS B (hopMe IK3amMeHa.

DK3aMeH 10 JJaHHOW AMCLMIIMHE MTPOBOJUTCS B YCTHOM (hopMe Mo 3K3aMeHalMOHHBIM
ouneram, Kaxablid U3 KOTOPHIX BKJIIOYAET 3 TEOPETUUYECKHX BOIPOCAa U OJHO MPAKTUYECKOE
3a/laHue.

DK3aMeH MPOBOJIUTCS MO OuieTaM, 0XBaThIBAIOUINM BeCh MpoiiieHHbI MaTepuali. [1o
OKOHYaHUM OTBETA dK3aMEHATOP MOKET 3aJaTh CTYACHTY JIOIOJHUTENIBHBIE U YTOYHSIOLINE
BONpockl. [1010KUTENBbHBIM TaKkke OyIeT CTPEMIICHUE CTYACHTA U3JI0OKHUTh PAa3IMUHbIE TOUKH
3peHusl Ha paccMaTpUBAEMYIO MTPOOJIEMY, BHIPa3UTh CBOE OTHOIIEHHUE K HEH, IPUMEHUTD TEO-
peTHYecKHe 3HaHUSI [0 COBPEMEHHBIM MpobsieMaM 00O0TaleHHs! OJIE3HBIX HCKOIIAEMBbIX.

Iloka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA:

— Ha OIEHKY «OTIUYHO» » (5 0a/ioB) — 00yJarONIUiCs MOKa3bIBAET BHICOKUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYIEHT, IIPEJCTABIISIET BCECTOPOHHEE, CCTEMaTHde-
CKO€ U TNIyOOKO€ 3HaHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, yMEeHHEe CBOOOJHO BBHIIOJHATh
3a7aHus, TPEAyCMOTPEHHBIE MPOrPaMMOM, YCBOMBIIMKA OCHOBHYIO M 3HAKOMBIN C JOMOJIHH-
TEJIbHOW JIUTEPaTypoi, pekoMeHJA0BaHHON mporpammoil. Kak npaBuio, oneHka "OoTIHYHO"
BBICTABJISIETCS CTY/IEHTaM, YCBOMBIIUM B3aMMOCBSI3b OCHOBHBIX HMOHSTUN TUCIUIUIMHBI B X
3HAYECHHH ISl MPUOOpeTaeMoit mpoeccuu, MPOSBUBIINM TBOPYECKHUE CIIOCOOHOCTH B TOHU-
MaHUU, U3J0KEHUH U UCIOJIb30BaHNN Y4eOHO-IIPOrpaMMHOIO MaTepHarna.;

— Ha OIIEHKY «xopomio» (4 6amna) — oOyJaronIuiics MOKa3bIBA€T CPEJAHHN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHUUH, T.€. CTYAEHT NPEIACTaBIISIET IOJIHOE 3HaHUE Yy4eOHO-
MIPOrpaMMHOTO MaTepuaa, YCHEIIHO BBIMOJHSIOMUN IPeyCMOTPEHHBIE B IIpOrpaMMe 3a/a-
HUS, YCBOMBILIUN OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OIIEHKa "XOpoiIo" BBICTABIISIETCA CTyJAEHTaM, IMOKa3aBIIMM CHUCTEMaTHYECKUIl XapakTep 3Ha-
HUN 1O JUCHUIUIMHE U CIIOCOOHBIM K UX CaMOCTOATEIbHOMY IONOJHEHUIO U OOHOBIICHUIO B
X0/Jie anbHeel yueOHol paboThl U MPOPecCUOHANBHON JESITENbHOCTH;

— Ha OIICHKY «YyJIOBJIETBOPUTEIHHOY» (3 Oaiia) — oOyJaronuiics moka3biBaeT Moporo-
BbII YpOBEHb C(POPMUPOBAHHOCTU KOMIETEHLUH, T.€. CTYJCHT, IPEACTABIISIECT 3HAHUS OCHOB-
HOT0 y4yeOHO-IIPOrpaMMHOT0 Marepuaiia B o0bemMe, He00X0AUMOM ISl JalibHene yueObl u
MpeCcTosIIEed paboThl MO CHENUATIbHOCTH, CIPABIISIIOIIMICS C BBIMOJIHEHUEM 3a/laHui, mpe-
JYCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBII C OCHOBHOM JIUTEPATYPOH, PEKOMEHIOBAHHOM ITPO-
rpamMmoii. Kak mpaBmiio, orjeHka '"yJIOBJIETBOPHUTEIbHO" BBICTABISETCS CTYIEHTAaM, JOIYC-
THUBILIUM IOTPEIIHOCTH B OTBETE Ha SK3aMEHE M IPU BBIIIOJHEHUU HK3aMEHALMOHHBIX 3a7a-
HUM, HO o0JjanarluM HEOOXOJUMBIMU 3HAHUAMU JUIS UX YCTPaHEHUsS IOJ PYKOBOJICTBOM
MIpernoaBaTes;

— Ha OLEHKY «HEYJOBJIETBOPUTEIbHO» (2 Oaina) — pe3ynbTar 00ydeHHUs] HE JOCTHUT-
HYT, 0Oy4arouIuiicss He MOXKET M0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUS
nH(pOpMaLUY, HE MOKET M0Ka3aTh MHTEJIEKTyalbHbI€ HaBbIKU PELISHMsI POCTHIX 33/a4, T.€.
y CTyJIeHTa, 0OHApYXUBAIOTCS MPOOEIbl B 3HAHUSAX OCHOBHOIO y4€OHO-IIPOrPaMMHOI0 Marte-
puaa, JOCTUTHYThI IPUHIUIUAIBHbBIE OIIUOKY B BBIMOJIHEHUH IPETLyCMOTPEHHBIX HPOrpam-
MOH 3a/IaHHM.

Ha OIICHKY «HEYJIOBJETBOPHUTEIBbHO» (1 Oamn) — oOydwaromuiics HE MOXKET TOKa3aTh
3HAHMS Ha YPOBHE BOCIPOU3BEICHUS U 00BsSCHEHUS MH(OpMALIUU, HE MOXKET MOKa3aTh WH-
TEJUIEKTyaJIbHbIE HABBIKHM PELIEHUS MPOCTHIX 3ajau.



8 YueOHo-MeTOAMYeCKOEe M NH(POPMAIMOHHOE O0ecrieYeHne M CUMILIMHbI
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/NMykunaK.U., SAxymkunaB.I1., MyknakoBaA.H. - M.: HULl UH®PA-M, 2016. - 224 c. .- Pe-
xuM Joctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ skpana. —-ISBN
978-5-16-010748-6.

0) JlonosHuTesbHas JUTEpaTypa:

1. Copoxun, M.M. ®noTanimoHHBIE METO/IbI OOOTaMIeHUs. XUMHUYECKUE OCHOBBI (IOTa-
uuu : yuebHoe nocodue / M.M. Copokun. — Mocksa : MUCUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. Maruurtssle, 351eKTpHUUecKUe U ClielnaIbHble METOAbl 000TaleHuUs TI0-
JIE3HBIX UCKOMaeMbIX : yueOHuK : B 2 Tomax / B.B. Kapmasun, B.U. Kapmasun. — 3-e uzn.,
crep. — Mocksa : ['opnas kuaura, [6. 1.]. — Tom | : MarauTHbIC U AJIEKTPUUYECKHUE METOIbI
oboramieHus: moJie3HbIX uckomaembix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum noctyma: https://e.lanbook.com/book/111394

3. E.E. Auapees, O.H. Tuxonos [IpoGnenue, n3menbueHrne 1 MOArOTOBKA CHIPbsl K oOora-
menunro. — C-116, 2007. 439 c.

4. M.B.. BepxotypoB I'paBuTaninoHHble METObI OOOTaIIeHUs: YUEeOHUK 1715 BY30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, o0oraiieHne U KOMIUIEKCHOE HCIOJb30BaHUE TBEPABIX
nosie3Hbix uckomnaemeix. T.1 Ilpoueccel anmapatel: Yueonuk. M.: MITY, 2004. — 471 c.

6. AbpamoB A.A. IlepepaboTka, o0oraiieHne U KOMIUIEKCHOE HCIOJb30BaHUE TBEPABIX
nose3nbix uckonaembix. T.II Texnomorust oborameHus: MOJE3HBIX UCKOMAEMBIX: YUYEOHHUK.
M.: MITYVY, 2004. —471 c.

7. A6pamoB A.A. Texnonorus nepepadoTku u oboramenus pya: Yued. mocod. B 2 kH. —
M.: UzgarensctBo MITY, 2005.

8. Kapmaszun B.B. Marautssle, 3J€KTpUYECKUAE U CTICIIHATBHBIE METOAbI 00OTAIEHUS TIO-
Je3HbIX uckonaemsix (21) / M.: MITVY, 2005.

9. llunaes B.I1. OcHOBBI 0OOTaIICHNS TTOJIE3HBIX HCKOTIAEMBIX. YU. MOCOOUE NIJIsl BY30B. —
M.: Henpa, 1986.- 296 c.

10. CnpaBounuk no oboramenuto pya. B 3 1. /Iloxg pen. bormanosa O.C.-2-e u3., niepe-
pab. u mom. — M.: Henpa, 1983.

11. bapckuit M.Jl. OnTuMuzamusi mpoIeccoB pasieiieHus] 3epPHUCTBIX MaTEpHAIOB. - M:
Henpa, 1978 t.

12. benpanp H.I'., CkopoOoratoBa JI.M. IlepepaboTka u KauecTBO MOJIE3HBIX HCKOIae-
MbIX. — M.: Heapa, 1986.- 296 c.

13. ABmoxuu B.M. OcHoBBI oOoraineHus noje3Hblx nckonaeMbix. T1: Ob0orarurenbHbIe
nporeccel: Yueonuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuommyeckue wu3manusi: "OOoramenue pyn', pedepatuBHbld xkypHan "T'opHoe
neno", "["opuelit xypHan", "M3Bectrs BoICIINX y4eOHBIX 3aBeieHUI".

B) MeToanueckne ykasaHus:
1. Herons E.}O., IllaBakymeBa O.I1. OcHOBBI oOOTaImIEHUs] TOJIE3HBIX HMCKOMAEMBIX:
WHcTpyKus 10 BBIIOIHEHUIO JIA0OPATOPHBIX padoT JUIsl CTYAEHTOB crenuanbHocT 21.05.04
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Bcex Gopm oOyuenus.— U3n-Bo Maruurtoropcek. roc. Texs. yH-ta uMm. I.11. Hocosa, 2016. — 40
c. — Pexxum noctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Heroas E.1O., IllaBakynesa O.I1. IlepepaGoTka mMoaE€3HBIX MCKOMAEMBIX [DJIEKTPOH-
HbIH pecypc| : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 351eKTpOH. ONT. JUCK
(CD-ROM) — Pexum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe odecnneuenne u UHTEepHET-pecypcebl:

Haumenosanue I10 Ne noroBopa Cpoxk neicTBHS JIUIICH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 o1 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 No 135 ot 17.09.2007 06eccpoyHO
Kaspersky Endpoint Security | /1-300-18 ot 31.03.2018 28.01.2020
1st OusHeca - CTaHgapTHBIN H-1347-17 ot 20.12.2017 21.03.2018
N-1481-16 ot 25.11.2016 25.12.2017
11-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacmpocTpaHsieMoe | 6ecCpOUHO

1. HWudopmanmonnas cuctema — EnuHoe OkHO mocTyma K oOpa3oBaTeIbHBIM PECyp-
cam. — URL: http://www.window.edu.ru.

2. HammonaneHass wHGOPMAIIMOHHO-aHATUTHYECKAsE cucTeMa — Poccuiickuil mHIEKC
HayyHoro mutupoBanus (PUHIL). — URL: https://elibrary.ru/project risc.asp.

3. IlouckoBass cucrema Axagemuss Google (Google Scholar). — URL:
https://scholar.google.ru/.

9 MaTtepuajibHO-TeXHUYECKOe o0ecrneyeHne TUCIUIMINHBI (MOTYJIs1)

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecrcucHue JUCHUIINIMHBI BKIIIOYACT:

Tun 1 Ha3BaHUE ayIUTOPUU OcHallleHue ayIuTopun

JlexunonHas ayautopus MynbpTUMeIUHHbBIE CPEACTBa XPAHEHNUs, Iepelaul U Ipe-
CTaBJIeHUs UH(OpMaLIUK

Jlaboparopus mexannueckux |l. JlaboparopHasi ycTaHOBKa 1I€KOBOM IpOOMIIKY;

WCIIBITAHUN 2. JJabopaTtopHasi ycTaHOBKa MEXaHUYECKOTO BCTPSAXUBATENS;
3. JlaGopatopHas ycTaHOBKA IIIAPOBOI MEIHHUIIBI,

4. JlaboparopHasi yCTaHOBKA MEJBHHUIIBI C BpallaroIIeiics
0CbI0;

5. JIJaboparopHasi ycTaHOBKa HHEPIIMOHHOTO TPOX0Ta,

6. CrangapTHbIil HA0Op CUT;

7. JlaboparopHas ¢uioTanMOHHAs MAIUHA;

8. JlJabopaTopHble TpaBUTAIMOHHBIC ammapaThl (0TCaTOYHAS
MaIlIiHa, KOHIEHTPAIIMOHHBIN CTOJI, BUHTOBEIE CEMapaTophl);
9. JlabGopaTopHbIii MATHUTHBIN cenapaTop.

Aynutopun Juisi caMOCTOS- [lepconanbubie kKomnbioTepsl ¢ makeToM MS Office, Bbixo-
TEIbHOU pabOThI: KOMIIBIO- 7oM B VIHTEpHET U ¢ I0OCTYNOM B 3JI€KTPOHHYIO HHPOpMAaIH-
TEpHbIE KJIACChl; YUTAJIbHBIE | OHHO-00pa30BaTENIbHYIO CpeAy YHUBEPCUTETA

3aJ16l OUOJIMOTEKH

[Tomemenue nns xpanenus u | llkadel 1 xpaHeHuss yueOHO-METOIMUECKON JTOKyMEHTa-
NpoQUIAKTUYECKOr0 00Cy- | HUU, y4eOHOro 000pYHOBaHUA M Y4e€OHO-HAIJISIIHBIX I10CO-
KUBaHUS y4eOHOro o0O0Opy- | Oumid.

JOBaHUS

29




