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Pabouas mporpaMMa COCTaBJICHa Ha OCHOBE ®r'0C BO mo crenuamsrocTH 21.05.04
TOPHOE JIEJIO (npuxa3s Muno6prayku Pocenr oT 17.10.2016 . Ne 1298)

PaGouass mporpamMma paccMOTpEHa U onoGpeHa Ha 3acefaHHH Kapempl T'eonoruu,
MapKIITeHIepCKOro JIena i 0G0raneHus N0JIe3HAIX HCKONaCMBIX

23.01.2020, mportoxon Ne 5 et

3aB. xabenpoit __— L U.A. T'puums

I

\\

PaGouast mporpamma onoopeHa MeTomdeckoif komuccner T IuT

25.02.2020 r. mpotokon Ne 7 e A
IIpescenaTers I~ \:/7 —  C.E.T'aspues
CorsacoBaHo:
3aB. kadenpoi ['opHEIX MALIHH 1 TpaHCl'IOpTHO-TeXHOHOFH‘IeCKHi(%CKCOB
A.J1. Komnbra
74
PaGouas mporpamMma cocTaBleHa: rgx %%
nouent kabeaps: IMJInOIIN, kaHz. TeXH. HayK g E.IO. leroas
v
Periensent:
Beflyluil CIIELHATHCT TOPHO-000raTUTENBHOr0 HANPABICHI 10~KOKCO-JOMEHHOM
rpymmst HTLLTTAO «MMK» , Kam. TeXH. HayK =" M.A. [lpIranos




JIner akTyanusanun padove NporpaMmbl

PaGouast IporpaMmma fepecMoTpeHa, 06y kIeHa 1 0n00peHa U pealu3alui B 2020 - 2021
yJe6HOM rofTy Ha 3acefaHnH kadenpsl ['€0orny, MapKIIeHIepeKoro aena i oborameHnus

ITporoxon ot 03 Wﬁ@ r. Ne 1
3as. kadenpoit gz U.A. Tpumun

Pa6ouast IporpamMma IepecMOTpeHa, 00Cy k/IeHa U oo0peHa JULT pealu3aliy B 2021 - 2022
y4eGHOM TOTy Ha 3aceaHuu Kadeapsl [eonornu, MapKIeHIepeKoro Jiena u oborameHus

[TpoToxkon oT 200 paENo T
3aB. xadenpoi N.A. T'pummn

Pa6odast IporpaMMa IepecMoTpeHa, 00CyIKIeHa U 0N00peHa U pealu3aluy B 2022 - 2023
yuebHOM rofy Ha 3acefaHnH kadenpsl [€onorny, MapKIIeHIepeKoro nemna 1 oborarneHus

IpoTtoxom oT 20 S p FiNo IS
3aB. xadenpoi U.A. I'pumir

Pa6ouast IporpaMMa EpPEcMOTPEHa, 00CYKIeHa i 000peHa i peatu3aliy B 2023 - 2024
yueOHOM ro/Ty Ha 3acefaHny Kadenpsr [€0morny, MapKIIeHIepCKoro fena 1 oborarmeHus

[IporokomoT _ 20 . Ne

3aB. xadenpoi W.A. I'pummas

PaGouas ImporpaMma repecMOTpeHa, 06y kieHa i 0n00peHa UL Peau3alui B 2024 - 2025
yueGHOM rofTy Ha 3acefaHu Kadenpsl [eonoruu, MapKmeHIepeKoro Jefna u oboramieHus

[TpoToxom oT ___ 20 o No L
3as. kadenpoit U.A. I'pumus

Pa6ouast IporpamMMa MepecMOTPEeHa, 00CYK/IeHa i 0N00peHa i peaTH3aliy B 2025 - 2026
yueGHOM rofy Ha 3acefaHiu Kadeapsl [eonoruu, MapKIme#IepeKoro Jena u oGorameHus

TIpoTOKOI OT ___ 2008 i Now il
3aB. xadenpoi N.A. I'pumux




1 Iesin ocBOeHUsI AUCHMIJIUHBI (MOYJIsl)

HenssmMu ocBoeHUs: AUCHUILIMHBI «OOOTaIIeHne MOJIE3HBIX HCKONAEMBIX» SBIISIOTCS
pa3BUTHE y CTYJICHTOB JIMYHOCTHBIX KadyecTB, a Takxke (GpopMupoBaHHE MPO(ecCHOHATBHBIX
KoMmneTeHui B cootBeTctBuu ¢ TpeboBanusmMu ®I'OC BO no cnenmansHoctu 21.05.04 T'opHoe
Ieo.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Jucuunnuna O0oraiieHue 1noje3HblX HCKOMAaeMbIX BXOAUT B 0a30BYIO 4acTh yueOHOTO
IIaHa 00pa30BaTENBHOM IPOrPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIJIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

Xumust

®usuka

Nudpopmaruka

I'eonorus

3HaHus (YMEHMs, BJIaJIeHUS), OJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJ1s1 U3yUEHUS] AUCIUILIINH/TIPAKTHK:

O60cHOBaHUE TPOEKTHBIX PELICHUH

Texnonorust mpou3BocTBa pabOT

[IpousBoacTBEHHAS - IPEATUIIIOMHAs TPAKTUKA

IloaroToBka k caaye U ciaya rocyAapCTBEHHOTO IK3aMeHa

[ToaroToBka K 3a1UTe U 3aIMTa BBIITYCKHOM KBAJIM(UKALIMOHHONW pabOThI

Opranuzanus paboTel U OOCITY)KMBaHHUS TEXHOJOTHYECKOTO OO0OpYIOBaHHS TOPHBIX
MPEANPUATHI

OKOHOMHKA X MEHEJDKMEHT TOPHOTO IIPOU3BOACTBA

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHHs TUCIUIUIMHBI (MOyIs) «O0oralieHre moJie3HbIX HCKOMaeMbIX)
oOyuarouuiics JoJkeH 001a1aTh CASAYIOIIMMHI KOMIETECHITUSIMHU:

CtpyKTypHBIH [Tnanupyemble pe3yabTaThl 00yICHHS
JJIEMEHT
KOMITIETEHITNH

ITK-4 rOTOBHOCTBIO OCYIIECTBIATh TEXHUYECKOE PYKOBOJACTBO TOPHBIMU U B3PHIBHBIMHU
paboTaMu MpH IKCIUTYaTAIIHOHHON pa3Be/Ke, J00bIUE TBEPBIX MOJE3HBIX UCKOTIAEMBIX,
CTPOMTENIbCTBE M AKCILTyaTaIlMH TOA3€MHBIX 00BbEKTOB, HETIOCPEACTBEHHO YIIPaBJISAThH
MpoLeccaMy Ha MPOU3BOJICTBEHHBIX 00BEKTaX, B TOM YHCIIE B YCIOBHSIX YPE3BbIYAMHBIX
CUTYalUH

3HaThb OCHOBHBIC ITIOHATHUA MCTOIOB, CIoco0oB u CpCACTB MOJTYUCHUS ChIPbA U
KOH-IOCHTPATOB IIPpH nepepa60TKH IIOJIC3HBIX MCKOIIaCMbIX

YMeTh BLI6I/IpaTI> TCXHOJIOTHUIO IIPOU3BOACTBA pa60T 8 (6] O6OFaIH€HI/IIO IIOJIC3HBIX
HCKOIIAaCMBbIX, IPUMCHATDb CIIOCOOBI U cpeacTBa Ajis NOJIYUYCHUA
KOHAWIHUOHHBIX KOHIOCHTPATOB

Bnanets CIIOCOOHOCTBIO BLI6I/IpaTB " paCCUUTBIBATH OCHOBHBIC TECXHOJIOTHYCCKUC
Ia-paMCTpbl 3(1)(1)CKTI/IBHOFO 1 DKOJIOTHYECKH 0€30I1aCHOIO IMPOU3BOACTBA
pa60T 110 Hepepa60TI<e n O6OF8.H_ICHI/IIO MHHCPAJIIBHOTO ChIPbA HA OCHOBC
3HAHUI IIPUHIIMUIIOB (bHOTaI_II/IOHHOF O ITPOCKTHUPOBAHUSA TCXHOJIOTHICCKHUX
CXeM 000raTHTEIHLHOTO MMPpOU3BOACTBA U BBI60pa OCHOBHOTO M
BCIIOMOTATEILHOTO 000TraTUTEIHLHOTO 060py,HOBaHI/I}I




I1K-5 roTOBHOCTBIO IEMOHCTPUPOBATH HABBIKU Pa3padOTKU MJIAHOB MEPOIPUSITUN IO CHUKEHUIO
TEXHOT€HHOM Harpy3Ky IPOU3BOJCTBA HA OKPYKAIOLIYIO CPEy IIPH 3KCIUTYyaTallHOHHOM
pasBezke, 100bI4e U nepepadoTKe TBEPAbIX MOJIE3HbIX HCKOMIAEMBbIX, a TAKXKE IIPU CTPOUTEIHCTBE
Y SKCILTyaTalluu TOJ3eMHBIX 00BEKTOB

3Hare

HAay4YHBIC MCTOJAbI U MCPOIIPUATHUA IO CHUKCHUTO TEXHOTCHHOU Harpys3ku
Ha OKPYXAIOIIYIO CPeAy IIPH SKCIUTYyaTallMOHHOMW pa3Bejike, 100bIue u
nepepadoTKe TBEP/IBIX MOJIE3HBIX UCKOMTAEMBIX

YMmeTn

IPUMEHSTh HayYHbIE METO/Ibl U MEPOIIPUATHS 110 CHHUXKEHUIO TEXHOT€HHON
Harpy3Kku Ha OKPYKaoLIyI0 Cpelly IIPU IKCILTyaTallUOHHOU pa3BeJIKe,
N0OBI-ye 1 1epepadoTKe TBEPABIX MOJIE3HBIX HCKOMIAEMBIX

Bnazets

HaBbIKaMH1 MPUMCHCHUSA HAYUYHBIX MCTOJI0B U MepOHpI/IHTI/Iﬁ 110 CHNKCHHUIO
TEXHOTCHHON HArpy3KH Ha OKPYXAIOIIYI0 CPEeIy MPH IKCILUTYaTalIHOHHOM
pasBezke, J00bI4e U rnepepaboTKe TBEPbIX MOJIE3HBIX UCKOTTAEMbBIX

[1K-12 roToBHOCTbHIO ONIEPATUBHO YCTPAHATh HAPYUIECHUS IPOU3BOACTBEHHBIX IIPOLIECCOB, BECTH
MIEPBUYHBIN YUET BBINOJHAEMBIX pad0OT, aHAIM3UPOBATh ONIEPATUBHBIE U TEKYILHE TTOKA3aTeNN
MIPOM3BOJICTBA, 00OCHOBBIBATH MIPEITIOKEHUS IO COBEPIICHCTBOBAHUIO OpPraHU3alluu

MIPOM3BOJICTBA

3HaTh OCHOBHBIE TCHJICHIIUU Pa3BUTHS TIPOMU3BOICTBEHHBIX MIPOIIECCOB,
MOKa3aTeu MPOU3BOJICTBA

VYMeThb MIPUMEHSTHh U3y4YEHHBIE TCHACHIINN Pa3BUTHS MPOU3BOJICTBEHHBIX
MPOIIEC-COB, MOKA3aTEH MPOU3BOJICTBA B MPOGECCHOHATHHON
IEeITEILHOCTH

Bnanets TEHJICHITUSMH Pa3BUTHUS MPOU3BOCTBEHHBIX MTPOIIECCOB, MOKA3ATEITH

MIPOU3BOJICTBA B MPO(GECCHOHATBHON JesITENbHOCTH

ITK-19 roTOBHOCTHIO K pa3pabOTKe MPOCKTHBIX WHHOBAIIMOHHBIX PEIICHUH TI0
9KCIUTYaTaIl[MOHHOM pa3Bejike, 100bIue, mepepadoTKe TBEPABIX MOJIE3HBIX HCKOTIAEMBIX,
CTPOUTENBCTBY U HKCIUTyaTallMH MOJ3EMHBIX 00BEKTOB

3HaTh OCHOBHBIC TCHACHIIUHW PA3BUTUA MHHOBAINMOHHBIX peH_IeHI/Iﬁ 110 nepepa60T1<e
TBEPABIX ITOJIE3HBIX HCKOIIACMbIX

VYmeTs IMPUMCEHATH U3YUCHHBIC TCHACHIINU Pa3BUTHUA HMHHOBAIIMOHHBIX peI_HeHI/Iﬁ 1o
nepepa60TKe TBEPABIX IMOJIC3HBIX HCKOIIA€MbIX

BJ'IaI[eTB TCHACHUOUAMU pa3BUTUA MHHOBAIMOHHBIX pemeHHﬁ 110 nepepa60TI<e

TBEP-AbIX ITOJIC3HBIX HCKOIIA€MBbIX

OIIK-9 BJIaACHHUCM MCTOAAMHM aHaJIM3a, 3HAHHUCM 3aKOHOMepHOCT€I7I IMOBCACHHUA U YIIPABJICHUS
CBOMCTBaAMU T'OPHBIX IOPOA U COCTOAHHEM MACCHBA B IIPOLECCAX I[O6BI‘II/I u nepepa60TKH
TBEPABIX ITOJIC3HbIX UCKOIIACMBIX, a4 TAKKC IIPU CTPOUTCIILCTBE U SKCILNTyaTalluu MOA3CMHbBIX

COOPYKEHUU

3HaTh METO/bI aHAIN3a, 3AKOHOMEPHOCH IIOBEACHMS U YIIPABIEHUS CBOMCTBAMU
TOPHBIX IOPOJ ¥ COCTOSIHUEM MaccHBa B Ipolieccax J00bIYM U epepaboTKu
TBEP/BIX MTOJIE3HBIX UCKOIIAEMBIX.

YMmeth BBIOMPATh METO/Ibl aHAJIN3a, 3AKOHOMEPHOCH TOBE/ICHUS U YIIPaBIICHUS
CBOMCTBAMH FOPHBIX OPOJ] U COCTOSIHUEM MACCHBA B MpoLeccax JOOBIYH U
nepepadOTKU TBEP/BIX MOJIE3HBIX HCKOIAEMBbIX.

Bnaners CMOCOOHOCTBIO BBIOMPATh METO/Ibl aHATIN3a, 3AKOHOMEPHOCH TTOBE/ICHUS U

YIIPpaBJICHUA CBOMCTBaMH TFOpHBIX TOPOJ U COCTOSIHUEM MAaCCHBa B
nponec-cax )IOGBI‘-II/I n nepepa60TKI/1 TBECPABIX MOJIC3HBIX NCKOIIACMBIX.




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 58,1 akaj. 4acos:
— ayauTopHas — 54 akaJ. 4acoB;
— BHeaynuTopHas — 4,1 akan. yacoB

— camocTosTenbHas pabota — 14,2 akaJ. 9acos;

— MMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o | KOHTaKTHas pabora E E dopma TeKyILEro
S B
E B aKaJl. yacax 5} U KOHTPOJIS
Paspen/ Tema 3 (B axaz. uacax) E D . P Kon
g 3 S| caMOCTOSATEIBHOU | yCIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | KommeTeHmu
O 2 & paboThI MPOMEKYTOTHON
nab. |mpakr. | = Q&
Tek. z2'g aTTecTaluu
3aH. | 3aH. | &
1. 1. Brenenue
Nzydenue
11 1.1. Conepxanue yHceHy
OCHOBHOM U
JUCLMIUITMHBI, €€  3aJayu. . [1K-4, TIK-5,
JIOTIOJIHUTENbHOM
3HaueHue u ponb KonrtponbsHas [K-12,
1 JIUTEPATYPHI 110
o0orarie-Hus npu pabota Nel [K-19,
JUCLMIUINHE,
WCIOJIB30BAaHUM  Pa3JIUYHBIX OI1K-9
KOHCIIEKTa
TIOJIE3HBIX MCKOMAEMBIX .
JIEKLIUH.
Nzydenue
OCHOBHOM 1
. I1K-4, T1K-5,
1.2 1.2. Knaccudpuxaums JIOTIOJTHUTENLHON
MPOILIECCOB /ISl 0OOTraIieHus 1 JIUTEPATYPHI 110 Konrponpras MK-12,
pabota Nel I1K-19,
TIOJIE3HBIX UCKOMAe-MbIX JHC-LIUTIIMHE,
OIIK-9
KOHCIIEKTa
JICKIMH.
Nzyuenue
1.3 1.3. Omepanuu, IMKIBI, OCHZ:HOﬁH
CTaJIHH. Ornenka Ny [1K-4, TIK-5,
JIOTIOJTHUTENBHOM
3¢ (GEKTUBHOCTH  MPOILIECCOB KonrtponbsHas [K-12,
5 1 JIUTEPATYPHI 110
oborareHus u HCLIHILTIHE pabota Nel I1K-19,
KOMIUTEKCHOCTH ’ OIIK-9
KOHCIIEKTa
WCTIONIb30BAHMUS CHIPBSI N
JICKLI.
Nzyuenue
14 14. Tlpoayktel U OCHZ:HOﬁH
oKa3aTelIu oboraienus. o I1K-4, IIK-5,
. JIOTIOJTHUTENBHOM
MartepuanbHblii  OajaHC IO KonrtponbHas [K-12,
1 JIUTEPATYPHI 110
TBEPJIOMY, METaJly, BOJIE B pabota Nel [K-19,
JHCLHTUINHE,
TEXHOJOIMYECKUX cxemax OIIK-9
oOorarieHus pya Koncriexta
py JICKITHH.
Nzyuenue
15 1.5. Ionstne o OCHZ:HOﬁ "
KOJINYECTBEHHBIX o I1K-4, TIK-5,
JIOTIOJTHUTENBHOM
XapaKTepPUCTUKAX KontponbHas [K-12,
1 JIUTEPATYPHI 110
BEIECTBEHHOI'O cocrasa pabota Nel I1K-19,
JHCIATUTNHE,
MHUHEPAJILHOTO  CHIpbSl | OI1K-9
MPOLYKTOB 00OraIieHust KOHCIIeKTa
POAYK JIEKIUH.
HUroro no pazueny 5

2. 2. T'panynoMeTpuUeCcKHil coCTaB




Wzyuenne

1% .1aH TIOMETPUYECKUI cocZT.a]; or?gigfligfbfloﬁ TTK-4, TIK=5,
o I/Ip MIPOYKTOB Hnme aTypHI TI0 Komrponbraz MR-12,
PyA POLLYK patyp pabota Ne 2 IIK-19,
oOoramieHusi, METOIbl  €ro JUAC-ITUTLTHHE, OIK-9
OIpe/IeIIeHHS KOHCIIEKTa
JIEKIUi.
Nzyuenue
2.2 2.2. CuroBbli aHaNm3. or?gggfligfbioﬁ [1K-4, TIK-5,
IlIxana KJ1accuuKaIuy, o KonrponbHas IIK-12,
JIUTEPATYpPhI MO
MOJYJIb IIKAJIbI HC-LHIITHHE pabota Ne 2 TIK-19,
KJac-cuukanuu n ’ OIIK-9
KOHCIIEKTa
JIEKIUH.
Nzyuenue
2. 2.3. i
ei HLTaTo?a Oopaporca or?gggfligrbioﬁ TR-4, TIK-5,
; ai TTIOMETPUIECKOTO Hnme aTypBI TI0 Konrpornas [K-12,
rpay. P patyp pabota Ne 2 IK-19,
aHajgM3a U MO-CTPOCHUE JTAC-IIUTLTHHE, OIK-9
XapaKTePUCTHK KPYIMTHOCTH KOHCIIEKTa
JIEKIUi.
Uroro no pazneny
3. 3. TToAroTOBUTENbHBIE
MTPOIIECCHI
Nzyuenue
OCHOBHOU U IK-4. TIK-5
3.1 3.1. I'poxouenue. JIOTIOTHHTCIILHOH 3amura . IK-12,
321 JIUTEPATYpBHI 110 nabopaTopHOit
Hasnauenue mporecca IK-19,
JTACIUTUTHHE, paboThI OIIK-9
KOHCIIEKTa
JIeKIui.
Nzydenue
OCHOBHOU U
. ITK-4, T1K-5,
3.2 3.2. DddextuBHOCTH JIOTIOJTHUTENLHON TK-12
IPOXOYEHUs, KJIACCUBUKALIM JIUTEPaTyphl MO HK-19’
1 KOHCTPYKIIUH TPOXOTOB JUCLMIUIIHE, a
KOHCIIEKTa OIIK-9
JIeKIui.
Mzydenue
OCHOBHOU U
. ITK-4, TIK-5,
3.3 3.3. JpoGiieHue. JIOTIOJTHUTENLHON 3amura TK-12
Ha3znauenue JpoOIeHus, 321 JIUTEPATYPHI 110 nabopaTopHOH HK-19’
CTeneHb IPOOICHUS JTUCLIUTUTHHE, paboThI OHK-Q’
KOHCIIEKTa
JIEeKIUi.
Mzydenue
OCHOBHOM
3.4 3.4. Knaccudukamus wu HOBHOM I [1K-4, TIK-5,
JIOTIOJTHUTENBHOM
KOHCTPYKIMH JIPOOMIIOK ISt KonrtponbHas [K-12,
JUTEPATypPHI MO
KpYITHOTO, CpeIHEero u pabora Ne 3 [K-19,
JHCLHTUINHE,
MEJIKOTO JIpOOJICHUS OI1K-9
KOHCIIEKTa
JIEKITUH.
Mzy4yenne
35 35 K ocC 0 OCHOBHOI
KOTOpOi py?{iogz(; 1/115[10 onoﬁﬂiiefbioﬁ TIR-4, TIK-5,
I 061?/m, CBIpbE r?e exn ﬂnme aTypHI IO Konrpobras IK-12,
P p P paTyp pabora Ne 3 I1K-19,
oborarieHueM. Cxembl JHCIHTUTNHE, OIK-9
IpoOeHus KOHCIICKTa

JIEKITUH.




Wzyuenne

HOBHOU 1
OCHOBHOH M TIK-4, TIK-5,
3.6 3.6. Wsmennpuenne. JIOTIOJTHUTENBHON 3amura IIK-12
3aKOHOMEpPHOCTU  IIpolecca 1 3 JIUTEPATYPBHI IO 71a00paTOpHOH HK-19,
M3METbYCHUS JCIHUTUTIHE, paboTht OHK-é
KOHCIIEKTa
JIEKIUi.
Nzyuenue
OCHOBHOHU 1
. ITK-4, TIK-5,
3.7 3.7. Kraccudpuxanys JIOTIOJTHUTENILHON 2
a3MOJILHOTO 000pYyIOBaHUS 1 JUTEpaTypsI IO Komrporbraz 1IK-12,
p ’ pabora Ne 3 [K-19,
CXxeMbl U3MENbUCHUS JACIUTUTAHE, OIK-9
KOHCIIEKTa
JIEKIUH.
3.8 3.8. TI'mapasimueckas N3yuenue
KiIaccu(uKamus U ee polib B OCHOBHOM U

Gbuxarr p . IK-4, T1K-5,
TEXHOJIOTHYECKUX cxemax JIOTIOJTHUTEITBHOM
¢dabpuk 3aKOHOMEPHOCTU 1 JIUTEPATYpBI MO Komrporbiaz MR-12,

) pabota Ne 3 IK-19,
CBOOOTHOTO M CTECHEHHOTO JTCIUTUTAHE, OIK-9
nagenust vactuil. OCHOBHbIE KOHCIIEKTa
IIPUHLUIBI KJIacCU(UKALUK JIEKIMH.

Nzyuenne
HOBHOM 1
3.9 3.9. Koncrpykimn OCHOBHO . [1K-4, TIK-5,
JIOTIOJTHUTENTbHOM
MEXaHNYECKUX 1 HTEDATYDDL 110 KonrponbHas IK-12,
KIaccu(UKaTopoB,  00JacTb patyp pabora Ne 3 IK-19,
JTACIUTUTHHE,
UX NPU-MECHECHHS OIIK-9
KOHCIIEKTa
JIeKIUH.
Nzyuenue
OCHOBHOU U
3.10 3.10. Koucrpykuuum u JIOTIOJTHUTENTLHON TR-4, TIK-5,
TIPHUHIIMIT efcTBus 1 JIUTEPATYPHI 110 Konrposbras [K-12,
PHHIL A paTyp pabora Ne 3 I1K-19,
TMAPOLMKIOHOB JUCLMIUINHE, OITK-9
KOHCIIEKTa
JICKIMH.
Wroro no pazaeny 10 | 9/41
4. 4. OCHOBHBIE MPOLECCHI
Nzydenue
41 4.1. TpaBUTaIIOHHOE OCHOBHO 1
oboraiieHue MOJIE3HBIX " [1K-4, T1IK-5,
JIOTIOJTHUTENBbHOM 3ammra
HCKOIaeMbIX. TeopeTryeckue N I1K-12,
1 321 JIUTEPATYPHI 110 nabopaTopHOH
ocHOBBI. CKOpOCTh MaJICHUs, HCLIHILTHHE AGOThL I1K-19,
ko3 umeHt ’ p OI1K-9
KOHCIIEKTa
PaBHOIAIaeMOCTH N
JIEKLIMH.
4.2 4.2. Iporneccer
TPaBUTALIOHHOT O Mzy4yenne
oborarieHus: IIPOMBIBKa OCHOBHOH 1
orca I];L:l KOHIIEH I;, nst HE; OIOTHUTENBHOM TIR-4, TIK-5,
CTOHillX ’ 060L;a TgHy]fe Ha 1 ﬂnme aTypHI TI0 Korrpospras [K-12,

i m paTyp pabora Ne 4 I1K-19,
LITI03aX u xKenobax, JHCLHTUINHE, OIK-9
BHHTO-BBIX cemapaTopax, KOHCIIEKTa
oborameHne B TSDKENBIX JIEKLIUH.

CYCIIEH3USIX
Nzyuenue
4.3 4.3. CymrHoctb yi o
OCHOBHOH U
MIPOIIECCOB, KOHCTPYKTHBHBIC N [1K-4, TIK-5,
JIOTIOJTHUTENBHOM
u TEXHOJIOIMYECKUE KontponbHas I1K-12,
1 JIUTEPATYPHI 110
rmapaMeTpsl  anmnaparoB U pabora Ne 4 [K-19,
JHCIHTUTNHE,
MaIIIHH, MIPaKTHKa X OI1K-9
KOHCIIEKTa
MIPUMEHEHUSI

JIEKITUH.




4.4 4.4, MarsutHoe

Wzyuenne

HOBHOH U
oborarmienue. Teopermyeckne OCHOBHO o [IK-4, IIK-5,
JIOIIOJIHUTEBHOI 3ammra
OCHOBBI. MarsuTHbIe HTEPATYDBL 1O 1A6OPATOPHO IIK-12,
CBOMCTBA MHHEPAJIOB, Hcp HH}JITPHHG g 60TE ! IIK-19,
MarHUTHEIE oJIst et ’ P OIIK-9
KOHCIIEKTA
cernapaTopoB o
JIEKIUH.
M3yuenue
45 4.5. ObopynoBanue s OCH(}),:HOﬁH
MarHuTHOTO oOoraiieHus: . [1K-4, T1IK-5,
JIOIIOJIHUTEBHOMI
cenmaparop s CWIBHO H KonrponbHas IK-12,
) JIUTEPATYpPhI MO
C1a00MarHUTHBIX pya; CyXue pabora Ne 4 IK-19,
JIUCLIMILINHE,
u MOKpBIE MarHUTHBIE OIIK-9
KOHCIIEKTA
cernapa-Topbl o
JIEKIUH.
Nzyuenue
46 4.6. Diuexrpuyeckoe OCHOBHOM U
P . I1K-4, TIK-5,
oOoraricHue. dusnyeckue JIOTIOJIHATENBHOMI
OCHOBBI npoiiecca JIUTEPATYPHI I10 KontponbHas IIK-12,
port ’ Patyp pabora Ne 4 IK-19,
MOA-TOTOBKA ~MaTepuayia K JIUCLIMILINHE, OIK-9
AJIEKTPUYECKON cenapaiyu KOHCIIEKTA
JICKIIUH.
Nzyuenne
HOBHOH U
47 47. Kiaccupukanus OCHOBHO Ny [1K-4, TIK-5,
JIOTIOJIHATENBHOI
JJIEKTPUYECKUX CerapaTopos, KonTponbhas IK-12,
JIUTEPATypPHI MO
nx KOHCTPYKTHBHBIE u pabota Ne 4 IK-19,
JUCLMIIINHE,
TEXHOJIOIMUECKHE TTapaMeTpPhl OIIK-9
KOHCIIEKTa
JICKIIUH.
Nzyuenue
OCHOBHOMH U
. [1K-4, TIK-5,
4.8 4.8. CrenuanbHble JIOTIOJTHUTEIHHOM
METOMBI MTOATOTOBKH u JIUTEPATYPHI 110 Konrponbras TK-12,
pabora Ne 4 I1K-19,
oborartieHus pya JHCIUTIINHE, OITK-9
KOHCITEKTa
JICKIIWH.
49 49. Pynopasbopka: Nzyuenue
oOoraiieHie 1o CHUIO OCHOBHOM U
o) M]eJl TpL[BCT ’ JIOTIOJTHUTENTLHON TR-4, TIK-5,
q)nETo’ a-BUTALH, 06>K1Zr’ JINTEPATYPHI 110 Kontponbhas IIK-12,
P i paTyp pabora Ne 4 I1K-19,
Py, n3oupaTesbHoe JIHCIUTIINHE, OIIK-9
npoOiieHue, H3METbUYECHHE, KOHCITEKTa
XHMHU-YECKOE 00OoraieHmne JICKIIHH.
Nzydenue
OCHOBHOMH U
. [1K-4, TIK-5,
410 4.10. ®agoranmroHHOE JIOTIOJHUTEIHHOM 3amuTa TK-12
oboramenue. TeopeTnyeckue JIUTEPATYPHI 110 nabopaTopHOH HK-19’
ocHOBBI. KuHeTHka dioranuu JIHCIUTIINHE, paboThl OHK-é
KOHCITEKTa
JIEKIIWH.
Mzy4yenne
OCHOBHOMH 1
411 4.11. ®dnoranuoHHLIE N [1K-4, T1IK-5,
JIOTIOJHUTEIHHON
peareHThl, ux HTEDATVOLL 110 KonrtponbHas [K-12,
KJaccu(pUKalys, Ha3HAYCHHE paryp pabora Ne 4 [K-19,
% JHACIUTIINHE,
¥ Me-XaHU3M JeHCTBUSL OIIK-9
KOHCITEKTa
JIEKITUH.
Mzydyenne
OCHOBHOMH 1
. I1K-4, TIK-5,
412 4.12. ®dnoranuoHHbIE JIOITOTHUTEIBHON
MAIIMHBI, UX KJIACCU(DUKAIHS JIUTEPATYPHI 110 KontporeHas IK-12,
KOHC , Hst ’ HCIIUATIINHE pabora Ne 4 [IK-19,
TPYKIL eIt , OIIK-9
KOHCITEKTa

JIEKIUH.




4.13 4.13. IIpakTuka N3yuenue
MIPUMEHEHUSI MaIluH OCHOBHOM U
Pa3IUIHBIX THITOB JIOTIOJTHUTENTBHOM
(MexaHHYeCKHE JIUTEPATYpPHI MO Komrponbraz
’ patyp pabora Ne 4
ITHEBMOMEXaHUUYECKHUE, JCIHUTUTIHE,
KOJIOHHBIE U Jp.). CXeMbl U KOHCIIEKTa
PEKUMBI (IIOTAINH JICKIIH.
Hroro 1o pasneny 12 | 921 5
5. 5. O06e3BOXkHBaHUE 51
onpoOoBaHHe
Nzyuenue
OCHOBHOU U
51 5.1. O06e3BoxxuBaHue. S [1K-4, T1IK-5,
Hasnauenwne orepanun 1 Hnme ATVDBL 11O KonrponbHas IIK-12,
00e3B0OKHBAHUS u X I/ICpI/IH}JI'IpI/IHe pabora Ne 5 TIK-19,
KJ1accupUKaIus et ’ OIIK-9
KOHCIIEKTa
5 JIeKIUi.
Nzyuenne
HOBHOM 1
52 5.2. OmnpoboBanue u OCHOBHO . [1K-4, TIK-5,
JIOTIOJTHUTEITBHOM
KOHTpPOJIb Ha 1 HTEDATYDBL 110 KonrponbsHas IIK-12,
oboratuTenbHbIX  pabpukax. I/ICpI/IH}J/'IpI/IHe pabora Ne 5 IK-19,
Tumsl 1 Ha3HaYeHUE IPOO AiHeHL ’ OIIK-9
KOHCIIEKTa
JIeKIUH.
Hrtoro 1o pa3aeny 2
6. 6. OOmme cBemeHus 00
000raTUTETLHO-TEXHOJIOTHYECKOM
cHCTEME
Nzyuenue
OCHOBHOU U
6.1 6.1. TexHomoruueckKue " I1K-4, TIK-5,
JIOTIOJTHUTENbHOM
CXEMBI: KauyeCTBEHHBIE, KonrponbsHas I1K-12,
1 1,7 | nureparypsl no
BOJHO-IIIJIAMOBBIE H CXEMBI pabora Ne 6 I1K-19,
JUCLMIUIIHE,
LIEMH annaparoB OI1K-9
KOHCIIEKTa
JIeKIui.
Nzydenue
6.2 6.2. VYnpasnenue OCHS)/:HOFI "
KayeCcTBOM [MOJIE3HBIX N I1K-4, TIK-5,
JIOTIOJTHUTENBbHOM
HCKOIAEMBIX TPU UX J00BIYE, KonrtponbsHas [K-12,
5 1 1,5 | nureparypsl no
YCpPEHEHHE  MUHEPAIBHOIO pabora Ne 6 [K-19,
JUCLUIUINHE,
CBIPbSl B TOPHOM IIeXe U Ha OI1K-9
o KOHCIIEKTa
o0o-ratutesbHOl padpuke N
JIEKLIUH.
Nzydenue
6.3 6.3. TexuHonorus OCHZ:HOﬁ "
o0oraiieHuss Pyl YEpPHBIX, . [1K-4, TIK-5,
JIOTIOJTHUTENBHOM
LIBETHBIX u peaxux 1 HTEDATVOLL 110 KonrtponbsHas [K-12,
MeTan-noB. TpeboBaHus K paTyp pabora Ne 6 [K-19,
JHCLHTUINHE,
Ka4yecTBY KOHIICHTPATOB W OI1K-9
KOHCIIEKTa
CBIPBSL. N
JICKLIIA.
Wroro no pazaeny 3 3,2
Hroro 3a cemectp 36 | 18/61 14,2 3K3aMEH
IK-4,11IK-
Hroro mo gucIuInimge 36 | 18/61 14,2 3K3aMEH 5,ITK-12,ITK-

19,011K-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce mnpenogaBanus IucUUIUIMHBI «OOOTalieHHe TMOJE3HBIX HCKOMAEMbIX)
MIPUMEHSIOTCS Pa3IUYHbIE BU/IbI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKIMOHHBIN MaTepuan 3aKperuiieTcss B XoJe JabopaTopHBIX padoT, Ha KOTOPBIX
BBI-TIOJIHSIFOTCSL TPYINIOBBIE WJIM HWHAMBUAYyaJbHbIE 3alaHus 1O TmpoiaenHond teme. I[lpu
IIPOBEJICHUH J1a00PAaTOPHBIX 3aHITUM MCIOJIB3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPBIN
MIO3BOJISIET YCBOUTh MAaTepHall IIyTEM BBISBJICHHS CBA3CH MEXAy KOHKPETHBIM 3HAHUEM M €ro
MIPUMEHECHHUEM.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUMX 3HAHUW U (OPMHUPOBAHME OCHOBHBIX
IIpEICTaBICHUH 10 KypCy IPOUCXOAUT C UCTI0JIb30BaHUEM MYJIbTUMEIUITHOIO 000py10BaHUS.

1. TpaguuuoHHble 00pa3oBaTEIbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HA OpraHU3aLUIo
00pa30BaTeIbHOTO  Mpollecca, MPEANOJaralllyl0 NpsSMYyH0 TPAaHCHIALMIO 3HAHUH  OT
IpenojaBaTelisd K CTYy/IeHTY (MPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METO-I0B OOyueHus ). YueOHas IesTeIbHOCTh CTY/ICHTa HOCUT B TAKUX YCJIOBHSX, KaK MPABUIIO,
PENPOLYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

Nudopmanrionnas sekuust — TOCIEAOBATEIbHOE  H3JIOKEHME Marepuajga B
JTUCHMIUTMHAPHON JIOTHKE, OCYILECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeTIo1aBaTes).

CemuHap — Oecesia mpernojaBaTelis U CTYAEHTOB, 00CYXAEHHE 3apaHee MOAr0OTOBIEHHBIX
COOOIIEHNH MO KaXJIOMY BONpPOCY IUIaHA 3aHIATUS C €AUHBIM Ui BCEX IEepEeYHEM
peKoMeHayeMOM 00s3aTeIbHON U AOTIOJIHUTENBHOM JTUTEPATyPHI.

[IpakTiueckoe 3aHsTHE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMM M HABBIKOB IO
MPEI0KEHHOMY aIrOPUTMY.

2. Texnosorun mpoOIEMHOTO O00yUeHHUs — OpraHu3aIus oOpa3oBaTEIBLHOTO Tpoliecca,
KOTOpas MpeArnojaraeT NoCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIUH JUI CTUMYJIMPOBAHUS aKTUBHOW M03HABATEIbHON 1€ATEIHHOCTH CTYIEHTOB.

dopmbl yIeOHBIX 3aHATHH C UCTI0JIb30BAaHUEM TEXHOJIOTUH MPOOIEeMHOT0 00yUe-HuUS:

[IpoGnemuast nekuusi — U3MOKEHWE MaTepHuaia, IMpeanoaralonee MOCTaHOBKY
MpOoOJEeMHBIX W JAUCKYCCHOHHBIX BOIIPOCOB, OCBEILIEHHE PA3MYHBIX HAYYHBIX MOJXOJIOB,
aBTOPCKHE KOMMEHTapHHU, CBSA3aHHBIC C PA3IMYHBIMH MOJEISIMU MHTEPIpPETALUU H3y4aeMOro
Ma-Tepuaia.

Jlexumust «BaBOeM» (OMHapHas JIGKIHMs) — U3JIOKEHHUE MaTepuaia B ¢opMme
JMAIOTUYECKOTO OOIleHusl JBYX IHpernojaBareniell (Hampumep, PEKOHCTPYKIHUS Juanora
Mpe/ICTaBUTENEeH Pa3UNYHbIX HAYYHBIX IIKOJI, KyYEHOTO)» U «IIPAKTHKA» U T.I1.).

[IpakTnueckoe 3aHaTve B (opMe MpakTUKyMa — OpraHu3aius y4deOHOW paboThl,
HampaBJICHHAs Ha pelIeHHEe KOMIUIEKCHON y4eOHO-IO3HaBaTeIbHOM 3ajayu, TpeOyromei or
CTYJCHTa MPUMEHEHUS KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK H IPAKTUYECKUX HABBIKOB.

[IpakTrdeckoe 3aHsATHE HA OCHOBE Kelic-MeTo1a — 00y4eHHEe B KOHTEKCTE MOIEIUPyeMOit
CUTYaIlH, BOCIIPOU3BOAAIICH peanbHble YCIOBUS HAYYHOU, TIPOU3BOCTBEHHOM, OOIIIECTBEHHOM
nestensHOCTH. OOyuaronuecs: TOJDKHBI MPOaHATU3UPOBATh CUTYAIUIO, pa3o0paTh-Csl B CYTH
mpo0ieM, MPeUI0KUTh BOSMOXKHbBIE PEIICHHsI U BBIOpATh Jydiiee u3 HuX. Keiicel 6a3upyrorcs Ha
peasibHOM (PaKTHUECKOM MaTepHalie Ui ke MPUOIMKEHbI K pealbHON CU-TyaliH.

3. UrpoBble TEXHOJIOTUU — OpraHHU3aIs 00pa3oBaTeNbLHOrO MpOIecca, OCHOBAaHHAS Ha
PEKOHCTPYKITUU MOJeNel MOBEACHUS B paMKaXx MPe/I0KEHHBIX CIICHAPHBIX YCIOBUH.

®opMmbl yueOHBIX 3aHATHI C UCMOJIB30BAHUEM UTPOBBIX TEXHOJOTHH:

VYuebHas urpa — ¢opma BOCCO3JaHUS IPEIMETHOIO U COLUAIBHOTO COAEPIKaHUS
Oyaymiel mpodecCHOHATBHON NEATENbHOCTH CHENHaluCTa, MOJCIUPOBAHUS TAKUX CHCTEM
OTHOILIEHUN, KOTOPBIE XapaKTEPHBI ISl 3TOM AEATEIbHOCTH KaK LIeJI0TO.

JlenoBast urpa — MOJICIUPOBAHKE PA3IUYHBIX CUTYAIlUH, CBSI3aHHBIX C BEIPAOOTKOM U



MPUHATHEM COBMECTHBIX PEIIECHUH, 00CYKIEHHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IMITypMay,
PEKOHCTPYKIMEH PYHKIIMOHATHLHOTO B3aMMOACHCTBHS B KOJUICKTUBE U T.II.

PoneBas urpa — umuTanMs WO PEKOHCTPYKLUS MOJIEIEH pOJIEBOTO IIOBEJICHUS B
IIPEI0KEHHBIX CLIEHAPHBIX YCIOBHSIX.

4. TexHONOruH MPOEKTHOro OOy4eHHs — OpraHu3aius 00pa3oBaTENbHOrO IMpolecca B
COOTBETCTBUHU C AJITOPUTMOM I[O3TAIHOTO PEUICHUS MNPOOJEMHOM 3a7ayd WM BbIIOJHEHUS
yueOHoro 3a1anus. [IpoekT nmpearnonaraeT COBMECTHYIO y4eOHO-TI03HABATEIbHYIO ICATEIIbHOCTD
IPYIIbI CTYJEHTOB, HAIPABICHHYIO Ha BhIPAOOTKY KOHLENIMHU, YCTAHOBJIEHUE IIeJIel U 3a7ad,
(GOpMYITHPOBKY OKHIAEMBIX PE3YJAbTaTOB, OIpPEICICHHE MPUHIUIOB W METOAMK pEIICHUS
IIOCTABJIEHHBIX 3aJa4, IUJIAHUPOBAHHE XoOJa pPabOThl, MOUCK JOCTYNHBIX W ONTUMAJIBHBIX
pEeCypCOB, MOATANHYIO pealM3alUI0 IUIaHa paOOThl, MPE3EHTALMIO PEe3YJIbTaTOB pPabOThHI, MX
OCMBICJICHHE U pe(ITKCHIO.

OcHOBHBIE TUIIBI TPOEKTOB:

WccnenoBaTenbckuii MpoekT — CTpyKTypa mnOpuOmmkeHa K @opmaTy HaydyHOTO
UCClen0-BaHusl (JJOKa3aTeNbCTBO AKTYalIbHOCTH TEMBbI, OIpPEAEICHHE HaydyHOU MpoOIeMsl,
npenrMera U o0bEeKTa MCCIeAOBaHMS, IieJied M 3a/ad, METOJI0OB, MCTOYHHKOB, BbIJIBH)KEHUE
TUI0TE3bl, 0000111eHIE PE3YIbTATOB, BBIBO/IbI, 0003HaUEHHE HOBBIX IIPOOIIEM).

TBopueckuil MpoOeKT, Kak MpaBWJIO, HE UMEET JETaJbHO NPOPAOOTaHHOU CTPYKTYpHI;
y4ueOHO-TI03HaBaTeIbHAs JIEATEIbHOCTh CTYACHTOB OCYIIECTBISETCS B paMKaX PpPaMOYHOIO
3aJlaHus, MOAYUHSACH JIOTHKE U HHTepecaM yJ4aCTHUKOB MPOEKTA, KaHPy KOHEYHOTO pe3ysib-TaTa
(razera, puibM, Mpa3IHUK, U3/IaHUE, SKCKYPCHUS U T.I1.).

NndopmanronHplii  MpoeKT — y4yeOHO-TIO3HABaTeNbHAsl JAEATEIBbHOCTh C  SPKO
BBIPAKEH-HOW  3BPUCTHYECKON HANpaBlI€HHOCThIO (MOMCK, OTOOp M cucTeMaTH3alus
nH(popMalUK 0 KaKOM-TO 00BbEKTEe, 03HAKOMJIEHHE YJaCTHUKOB MPOEKTa ¢ 3Toi nH(popMalueH,
ee aHaJu3 U 00001eHre 715 MPe3eHTAIMHU 00JIee IMMUPOKOH ayAUTOPHN).

5. lHTepakTUBHBIE TEXHOJIOIMH — OpraHu3anys 00pa3oBaTENbLHOIO MpoLecca, KOTO-past
IpEearosaracT akTHBHOE U HEJIMHEIHOE B3aMMOAEHCTBHE BCEX YUACTHUKOB, TOCTHKEHUE HA ATON
OCHOBE JIMYHOCTHO 3HA4UMOro JUIsi HHMX oOpa3oBarenbHOro pesyapTata. Hapsany co
CIELUAIN3UPOBAHHBIMUA  TEXHOJOTHSMM  TakOro  poja  IPUHIMI ~ MHTEPAKTUBHOCTHU
IPOCIEXKHUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTEIbHBIX  TEXHOJOTH.
WHTEepakTUBHOCTh MOJIPa3yMEBAET CyObEKT-CyObEKTHBIE OTHOILEHHS B X0€ 00pa30BaTEIbHOIO
npolecca 1, Kak clieZicTBue, GOpMUPOBAHUE CaMOPAa3BUBAIOIIENHCS HHPOPMALIMOHHO-PECYPCHON
cpezpl.

®opmbl y4eOHBIX 3aHIATUH C UCIOJIb30BAHUEM CIIELUAIN3UPOBAHHBIX MHTEPAK-TUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — JEKLMSI—IPOBOKAIMsA (M3JI0’)KEHHE MaTepHuaa ¢ 3apaHee
3aIlJIaHUPOBAHHBIMU omuoKamn), nekuus-oecena, JEKIMS-JUCKYCCHS,
JEKIUS-TPECCKOH(PEPEHIIHSL.

CemuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYXJAE€HUE KaKOoro-Jnbo CIIOPHOrO BOIpOCa,
npoOsemMbl, BbISIBIEHHE MHEHUH B Tpynmne (MEXIpylnmoBOM Juajor, JUCKycCUs Kak
CIIOP-ZIMaJjIor).

6. HupopmManMOHHO-KOMMYHUKAaIlMOHHBIE  0Opa3oBaTeibHblE  TEXHOJIOTMH  —
opranu3zanus 00pa3oBaTeNbHOIO MPOLecca, OCHOBAHHAS Ha MPUMEHEHUH CIELUATU3UPOBAHHBIX
IIPOrPaMMHBIX CPEJl U TEXHUYECKUX CPECTB paboThl ¢ UH(OpMaIUEH.

@®opmMbl y4eOHBIX 3aHATUH C MCMOJB30BAHHEM HH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanus — U3J0KEHHE COJEP)KaHUsA CONPOBOXKIAETCS IpEe3eHTaluen
(nemoHcTpanmei yaeOHbIX MaTepHajIoB, MPEACTaBICHHBIX B pa3IMYHbIX 3HAKOBBIX CHCTEMAaX, B
T.4. WJUTFOCTPATUBHBIX, IpaUUECKUX, ayAHO- U BUAEOMATEPHAIIOB).

[IpakTnyeckoe 3aHdATHE B (opMe IMpe3eHTAUMH — TPEACTaBICHUE pe3yIbTaToB
IIPOEKTHON WJIM MCCIEA0BATEIBCKON JESATEIBHOCTH C HUCIIOJIB30BAaHUEM CIIELHUATM3UPOBAHHBIX
IIPOrPAMMHBIX CPEI.



6 YueOHO-MeTOqUYECKOE 00ecliedeHHEe CAMOCTOSITeIbHOI padoThl 00yUYaroIuxcst
[IpencraBneno B mpuiioxenuu 1.

7 OueHoYHbIE CPEACTBA /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ABnoxuH, B.M. OcHOBBI 00OTaIeHNUS MTOJIE3HBIX HCKOTIAEMBIX | Y4eOHHK : B 2 TO-Max /
B.M. Asnoxun. — 4-¢ u3z., crep. — Mocksa : ['opHast kHura, [0. 1.]. — Tom 2 : Tex-HosoTHH
oboramenus moie3Hbix uckomaeMbix — 2017, — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctymna: https://e.lanbook.com/book/111337

2. Jleromsa, E.IO., IllaBakyneBa, O.Il. OOoramieHHe TOJIE3HBIX HCKOTIACMBIX
[DnexTpoH-HbIA pecypc] : yueOHoe mocobue /| MI'TY. - Marauroropck : MI'TY, 2016. - 1
AIIEKTPOH. OTIT. TICK (CD-ROM) - Pexum JOCTyTIa:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOorarieHne MOJIE3HBIX HCKOMAEMBIX [DIIEKTPOHHBIN pecypc]: ydeOHOe mocobue
/JTykuaaK.U., AxymkuaB.I1., MykinakoBaA.H. - M.: HULl UH®PA-M, 2016. - 224 c. .- Pe-xxum
noctyma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arm. ¢ o9kpana. —ISBN
978-5-16-010748-6.

0) JlonosiHUTeIbHAS JIUTEPATYpa:

1. Copokun, M.M. ®notanvoHHbIE METOJBI OOOTaleHUsI. XUMHYECKHE OCHOBBI
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[Tpunoxenue 1

6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4Yaromuxcst

[To muctmmmmnae «OOorameHne MmoJIe3HbIX UCKOMAeMbIX » MPEAyCMOTpeHa aylIuTOpHas U
BHEAYJAUTOPHAs CAMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

CamocrostenpHas paboTa CTyIEHTOB IIOCTPOCHA TaKUM 00pa3oM, YTO B Mpolecce padoThI
CTYZICHTHI 3aKPETUISIOT 3HAHUS, TIOJTYUYE€HHBIE B IIPOIIECCE TEOPETUIECKOTO 0OYUEHHSI, TEM CaMBbIM
bopmMupyroT npodeccuoHabHBIE YMEHHS U HABBIKH.

B mnpomecce wu3ydeHHMS AMCHUIUIMHBI OCYIIECTBISIETCS TEKYIIUH M TEPHOIMYESCKHMA
KOHTPOJIb 32 pe3yJabTaTaMu OCBOCHHS y4eOHOTO Kypca. TeKymui KOHTPOJIb OCYIIECTBIISIETCS
HETIOCPEJICTBEHHO B MPOIECCE YCBOCHUS, 3aKPEIICHHS, 0000IIEHUS  CHCTEMAaTU3alluy 3HAHUH,
YMEHUH, BIaJIcHUs] HABBIKAMHU U TO3BOJISIET ONEPATHBHO TUArHOCTHPOBATH M KOPPEKTUPOBATH,
COBEpILICHCTBOBATh 3HAHUS, yMEHHS W BIIQJICHUE HABBIKAMH CTYICHTOB, 00eCHeunBaeT
CTUMYJIHPOBAHHE W MOTHBALMIO MX JCATEIIBHOCTH Ha KaXJIOM 3aHATHU. TeKymuid KOHTPOJIb
OCYIIECTBJISIETCSL B JOpME YCTHOTO Oorpoca (cobece1oBaHums ).

[lepuoandeckuii KOHTPOJIb II€JIb KOTOPOTO OOOOIIEHHE ¥ CHUCTEMaTH3als 3HAHHM,
npoBepka 3()(HEKTUBHOCTH YCBOEHHS CTYIEHTaMH ONPEAETICHHOTO, JIOTHYECKH 3aBEPIIEHHOTO
coliepKaHus Y4eOHOTO Marepuajga OCYIIECTBISIETCS B (GopMe 3amuThl J1ab0paTOPHBIX,
KOHTpPOJIbHBIX padoT.

O1ieHOYHBIE CpENICTBA JJIsl TPOBEACHUS TEKYILIEH aTTeCTalluu

Tecmut 0na camonpogepku:

Bapuanm Ne 1.

1. Uro Ha3biBaeTcs 000OrameHueM nojie3HbIX MCKONmaeMbIx?

1. D10 mponecchl XMMUYECKOTO pa3IesICHUs] MUHEPAJIOB.

2. DT0 mpolecchl MEXaHUYECKOrO pa3/ielieHHs MUHEPaJIoB 0e3 M3MEHEHUS] XUMUYECKOTO
COCTaBa CBIPBS.

3. DTO OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE MPOLIECCHl 32 CUET YACTUUHOTO WJIM IMOJIHOTO
nepexo/ia AIEKTPOHOB OT OJHUX aTOMOB K APYTUM.

4. D10 mpolecchl I3MEHEHUS CTPYKTYPbl, MUHEPAIbHOTO, @ MHOTAAa M XUMHYECKOT0 COCTaBa
TOPHBIX MOPOJI B 36MHOM KOPE.

2. KoHlIeHTpaTOM Ha3bIBaeTCA ...

1. mpoIyKT, B KOTOPOM MaccoBasi J0JIsl OJIE3HOTO KOMIIOHEHTA 3HAYUTENIBHO BBIIIE, YEM B
HUCXOJHOU pyJe;

2. mpOAYKT, B KOTOPOM MaccoBasi J10Jisl TIOJIE3HOTO KOMIIOHEHTa HMJKE, YEM B HCXOIHOMU
pyne;

3. MPOAYKT, B KOTOPOM MAaccoBasi JI0Jis MOJIE3HOIO0 KOMIIOHEHTA BBIIIE, YeM B MCXOJIHOM
pyle, HO HUXKe, YeM B KOHLIEHTPATE;

4. IPOAYKT, B KOTOPBII BbIAEsETCS OOMbIIas YacTh MUHEPAJIOB BMEIIAOIIEH MOPOJbI U
BPEAHBIX IPUMECEH.

3. CxeMa 1nenu anmnaparoB OKa3bIBaeT...

1. mepeyeHb U MOCIENOBATENLHOCTh TEXHOJIOTMUECKUX MPOIECCOB U OMEpaIiii, KOTOPhIM
MOJIBEpraeTcs MoJie3HOe UCKOMAaeMOe;

2. KOTUYECTBEHHBIE MMOKA3aTeIN 000TrallleHus 1 KaXX 0! orepaliy U MpoIyKTa;

3. KOJIMYECTBO BOJIbI, J00aBIsieMOe B ONpeAeTICHHbIE ONepaIii U MPOIYKThl OOOTalleHHUS;

4. myTH CIEJOBaHMS MOJIE3HOTO HCKOMAeMOTO M MPOJIYKTOB OOOTAIIeHHS] C YCIOBHBIM
M300pakeHHe arnmaparos.

4. CreneHb KOHIEHTPALNH NMOKA3bIBACT:

1. Bo ckoJbKO pa3 Macca KOHIIEHTPaTa MEHbLIE MACChl ChIPhs, U3 KOTOPOTO OH MOIYYEH;

2. Bo CKoJNBKO pa3 maccoBas J10Jisi KOMIIOHEHTa B KOHIIEHTpaTe OOJIbIIIe MAacCOBOM JOTHU
3TOTO KOMIIOHEHTa B UCXOJIHOH py/e;

3. Kakas 107151 IEeHHOr0 KOMIIOHEHTA Mepenuia B XBOCTHI;

4. CteneHp MPUOIMKEHUS PEAILHOTO Mpoiiecca 000TalleHus K UAeaTbHOMY.



5. UTo noka3biBaeT BBIMYKJIAA XapaAKTePUCTUKA KPYIIHOCTH MO ILTIOCY?

1. B mpoGe npeobagaroT KpymHbIe 3epHa.

2. B mpobe peobiiagaroT MeKue 3epHa.

3. B mpobe paBHOMEPHO pacrpeieieHbl KPYIHbIE U METIKUE 3epHA.

4. B npobe npeobIiagaroT miamebl.

6. KakoBo Ha3HayeHHMe omnepaluu IMpPeIBAPUTENbHOI0 TIPOXOYEHHS] B CXeMax
PYAONOATOTOBKM?

1. JInst KOHTPOJISI KPYMHOCTU APOOIEHOr0 MPOIYKTA.

2. Jlns monydeHus TOBapHOTO MPOAYKTa 33 aHHON KPYITHOCTH.

3. s pa3geneHus 4acTull, IMCIOIINX Pa3IuIus B TBEPAOCTH WU POpPME KyCKOB.

4.]ln1 oTnmeneHHsT TOTOBOIO MO KpPYNHOCTH TMPOJAYKTa OT HCXOAHOIO Marepuala,
IIOCTYHAOIIET0 Ha JpoOIIeHuE.

7. Jas  rpoxodyeHusi  KPYNHOKYCKOBOIO  MaTepuaja  INpPeuMYlIeCTBEHHO
HCIOJIB3YOTCS...

1. KOJIOCHUKOBBIE PEIIETKH.

2. JIUCTOBBIE peéTa.

3. MPOBOJIOYHBIEC CETKH.

4. nyroBbBI€ CUTA.

8. IIpu xakom ycaoBHH 3¢ (PeKTHBHOCTH I'POXOYEHHS PABHA HYJIIO?

1. ConmepxaHue OTCEBAEMOI0O KJIacca KPYIMHOCTH B MCXOJHOW pyJie PaBHO COJACPHKAHUIO
OTCEBAEMOT0 KJlacca B HaJPEUIETHOM IPOAYKTE.

2. ConeprkaHue 0TCEBaeMOro Kiacca KpyTHOCTH B HAJPEIIETHOM IPOAYKTE PaBHO HYIIO.

3. ConeprxaHue OTCEBAEMOTO KJIacca KPYITHOCTH B UCXOAHOH pyae paBHO 100%.

4. ConepxaHre 0TCEBAEMOTO KJlacca KPYITHOCTH B HaJIpelIeTHOM mpoaykTe paBHO 100%.

9. B yeM cymHoCTh npouecca apoodjaeHus?

1. Pa3genenue cplmydynx MaTepraioB Ha KJIACCHI KPYITHOCTH.

2. Pa3nenenue moJjie3HBIX MCKOIMAEMBIX MOJ JEMCTBHEM BHEIIHUX CHJI, IIPEOJ0JIEBAIOIINX
BHYTPEHHHUE CHUJIbI CLICTIIICHUS MEK/y YaCTHUI[AMHU.

3. OtaeneHre OCHOBHOM MacChl BMEMIAIONIEH MOPObI OT UCXOTHOM PYJIbl MEepesl TOHKUM
U3MeNIbYCHUEM.

4. Jlo3upoBaHME W CMEIIMBAHUE PA3TUYHBIX MO KAYECTBY IOJIE3HBIX MCKOMAEMbIX IS
MOBBILIEHUS OJTHOPOHOCTH KaYE€CTBEHHOTO COCTaBa py/Il.

10. Yto noka3biBaeT creneHb ApodaeHus ?

1. Bo ckosibko pa3 pasMep OTBEpPCTHU MpenblAyIIero cuta OoJibllie pa3Mepa OTBEPCTHIM
MOCJIEYIOLIETO CUTa B CTaHAAPTHOM Habope CHUT.

2. Bo ckoJbKO pa3 KpyIHOCTH IPOOJIEHOTO MPOIyKTa OO0JIbIIE pa3Mepa pa3rpy304HOil mienu
JPOOHIIKH.

3. Bo CKOJIBKO pa3 KPYMHOCTh KYCKOB JIPOOJIEHOTO MPOJIYyKTa MEHBIIIE KPYITHOCTH KYCKOB,
MOCTYMHAIOIINX Ha IpoOJIeHue.

4. Bo CKOJBKO pa3 KPYMHOCTb KYCKOB JPOOJIEHOTO MPOYKTa OOJbIIE KPYITHOCTH KYCKOB,
MOCTYMHAIOIIKNX Ha IPOOJIeHHUE.

11. B MmeibHUIIAX CAMOU3MeEIbYEeHUA U3MeJIbYalollel cpeaoil ABJIAAIOTC:

1. cTanbHBIE CTEPIKHU.

2. crajbpHbIE WIK YYT'YHHbBIE HIapHI.

3. pyaHas «rajs.

4. KpyIHbIE KYCKU PYJIbI.

12. Kakoii n3 nepe4ucjaeHHbIX IPOLECCOB HEe OTHOCUTCH K IPABUTAIIMOHHOMY METOLY
oboramenns?

1. oTcanka

2. KOHUEHTpAaIMs Ha CTOJIaX.

3.000raiieHue B TSHKETIBIX CYCTICH3USIX.

4. oboraiieHue 1o TPeHHIO.



13. ObsacTh NpUMeHEHUs1 KOHIIEHTPAIMOHHBIX CTOJIOB.

1. Jlns oOoramieHus 30JI0TOCOACPIKAIMUX MECKOB M TOHKO H3MENBUEHHBIX PYI PEAKUX
METaJJIOB KPYITHOCTHIO MEHEE 3 MM.

2. Jlnst oboramenus yriieid KpymHocThio 250-0,5 MM.

3. s oboramieHus py1 Y4epHBIX METAJUIOB KPpYIMHOCTHIO 50-0,2 MMm.

4. J1nst oborameHus CynbQUIHBIX PYI IBETHBIX METAJLIOB.

14. CymHocTh npouecca neHHoi pioranuu.

1. T'mapoduiabHBIE YaCTHIIBI 3aKPEIISIOTCS HAa BO3AYIIHBIX ITY3bIPhKaX M BCIUIBIBAIOT Ha
[IOBEPXHOCTb, THJIPO(POOHBIE HACTUIIBI OCTAIOTCSI B 00bEME IYJIbIIBI.

2. TuapodoOHBIC YaCTHIIBI 3aKPEIUISIOTCS HAa BO3IYIIHBIX My3BIPhKaX M BCIUIBIBAIOT Ha
MMOBEPXHOCTh, TUAPODUIBHBIE YACTUIIBI OCTAIOTCSI B 00bEME MYJIBIIBI.

3. I'mapodoOHbIe U THAPODUIHHBIC YACTUIIBI 3aKPETUISIFOTCS Ha BO3IYIIHBIX ITY3bIPbKaxX U
BCIUIBIBAIOT HAa TIOBEPXHOCT.

4. TunapodobHbIe U THAPODUILHBIE YACTULIBI OCTAIOTCS B 00bEME MYJIBIIBL.

15. OcHOBHBIM (PU3HYECKHUM CBOWCTBOM MHUHEPAJIOB, ONPeAe/SIIONUM BO3MOKHOCTD
MArHUTHOTO 000TallleHUsl, SIBJISI€TCH:

1. Y nenpHasi MarHuTHast BOCIIPUUMYHUBOCTb.

2. JIusnexTpudeckas MpoOHUIIAEMOCTb.

3. JlromuHeCTIeHITNS (X0JI0THOE CBEUCHUE).

4. Tpubosnexkrpuueckuit ahdexr.

Bapuanm Ne 2.

1. Ileib10 000raTUTEIBHBIX POLECCOB SBJISACTCH:

1. BeimeneHue METANJIOB M3 XUMHUYECKHX COCTUHEHWW M OTACIICHHE HEMEeTaUTMYeCKHX
KOMIIOHEHTOB.

2. OuncTKa METAJJIOB OT HEXKEATEIbHBIX TPUMECEH.

3. OtneneHue MOJIE3HBIX MHUHEPAJTIOB OT BMEIIAIONIEH MOPOAbl M BPEIHBIX MpPUMECEH U
MOJyYeHUE KOHIIGHTPAaTOB, TIO0 CBOEMY Ka4yeCTBY  YJOBJIETBOPSIONIMX TPEOOBAHUSIM
MOCJIETYIONTUX TIEPE/IEIIOB.

4. U3BrneueHne OTACITBHBIX COCTaBIAIOIMIMX TBEPAOrO0 MaTepHalia ¢ IOMOIIBIO
pacTBOPUTEIISA.

2. IleHHbIM KOMIIOHEHTOM Ha3bIBAETCH:

1. CkormieHue noJie3HbIX UCKOMAEMbIX B 36MHOM KOpe€.

2. DJEeMEHT WIW TPHUPOIHBIA MHUHEpa, C LEJIbI0 TMOJYyYEHUsT KOTOPOTO J0OBIBAaeTCS
MOJIE3HOE UCKOTIAaeMOE.

3. IlpupogHoe  XMMHYECKOE COCIWHEHHE, oOpasyromieecs MNpU  Pa3IMYHBIX
(HDMBUKO-XMMUYECKUX MPOIECcax, MPOTEKAIINX B ITyOMHAX U HAa MIOBEPXHOCTH 3EMIIH.

4. DeMeHThI WIH MPUPOAHBIE MHHEPAIbI, KOTOPbIE YXYALIAIOT Ka4YeCTBO KOHIIEHTPATOB.

3. O exkTUBHOCTH 000ralICHUS XapaKTEePHU3YyeT...

1. MOJHOTY OTAENEHUsI MEJIKOTO MaTepuasna OT KPYIHOTO.

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

3. IOJI0 IIEHHOTO KOMITOHEHTA, TIEpetIe/INIero B KOHIIEHTPAT U3 UCXOTHOU PYIbI.

4. crerneHb NpUOIIKEHUS peaIbHOTO Mpolecca 000oralleHus K uaeaabHOMY.

4. BoaHo-niaMoBasi cxemMa MoKa3bIBaeT:

1. Ilytu cremoBaHUsl MOJIE3HOTO HMCKOMAEMOTO W IMPOJYKTOB OOOTAIEHHS C YCIOBHBIM
M300paKEHUEM armapaToB.

2. IlepeyeHp M MOCIEAOBATENBHOCTh TEXHOJOTUYECKUX MPOLECCOB U ONEPALIHU, KOTOPBIM
MOJBEPraeTcs MoJjJe3H0e UCKOMAaeMoe.

3. KonnuecTBeHHbIe MOKa3aTenn 000TalleHus A7 KaKI0H onepariy U MpoyKTOB.

4. KonudecTBo BOJIbI, T0OABISIEMOE B OT/ICIbHBIC OTIEPAIIUH U TTPOTYKTHI.

5. Kakass M3 mnepe4yuc/JIeHHBIX ONepanuii He OTHOCHUTCA K MNOATOTOBUTEIbHBIM
npoueccam 060rameHus?

1. ApoGnenue.



2. I'poxouenue.

3. Ycpeanenue.

4. O4yucTKa CTOYHEBIX BOJI.

6. UTo nmoka3biBaeT TOUKA MepecevyeHUusi CYMMAPHOI XapaKTEPUCTHKH «I10 ILTIOCY» C
ocb10 adcuucc?

1. PazmMep MakcuManbHOTO KycKa B Iipo0e.

2. PazMep MUHUMAJIBHOTO KYyCKa B Mpo0e.

3. CpenHeMenMaHHbBINA pa3Mep.

4. Cpennuii nuaMmeTp Kycka.

7. JIOCTOMHCTBOM LUTAMIIOBAHHBIX (JIMCTOBBIX) pelleT SABJIACTC:

1. IIpo1oIKUTENBHBIN CPOK CITYXKObI U IOCTOSIHHBIN pa3Mep OTBEPCTHIL.

2. bosbiiias maomap «KHBOTO CEUCHHS.

3. Manas miomajs <«cKUBOTO CEUCHUSI.

4. BeicTpblit U3HOC, Pa3pbIB U CMEILIEHUE POBOJIOYEK.

8. ®opmyaa nis pacyera 3GPeKTUBHOCTH TPOXOYCHUSA:

1. EZSK _’y]{’
£_ 2(B-a)
a
. B (B, -a)

_ (B-a)a-0)

3 a(100-a )8 - 6)
o Qun

4. QHabp. *a

9. Yem omnpeaensierci TIJaBHbIM 00pa3oM KOHeYHasi KPYNHOCTb Jp00JIeHOTO
npoaykKra?

1. Pazmepom BKparieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.

2. KpenocTtbio pysbl.

3. MaccoBo¥ J1071€l IEHHOTO KOMIIOHEHTA B PYJIE.

4. KpymHOCTBIO UCXOAHOM PYAbI.

10. Kakum 00pa3oM npoucxoauT npouecc ApoodjeHnsi B KOHYCHbIX IpPo0OuIKax?

1. 3a cuer TMHAMUYECKOTO BO3ICUCTBUS POTOpA.

2. 3a cueT pa3gaBiIMBaHUA MEXKIY ABYMS IUIUTAMU.

3. 3a cYeT 3KCIEHTPUYHOTO JBUKEHUS BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaTbIBaHUA 3yObSIMU U pacKaJbIBaHUS 10 TpeOyeMoil KpyITHOCTH.

11. IlonsiTHe 0 rHAPABIMYECKOH KIaccuPuKaUM.

1. IIpouecc pa3aeneHuss cMECH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTH MO CKOPOCTSIM
OCaXJICHUsI B BOJIHOU cpejie.

2. Ilpouecc pa3zneneHuss CMECU MUHEPAJIbHBIX 3€pEH Ha KJIACChl KPYITHOCTU MO CKOPOCTAM
OCaXJICHHs B BO3YLIHOM Cpejie.

3. Ilpouecc pa3aeneHus CMECM MUHEPAJIbHBIX 3€pEH Ha KJIACChl KPYMHOCTU MPU NOMOIIU
MIPOCEUBAIOIIUX TTOBEPXHOCTEH.

4. Ilpouecc pa3neneHuss CMECH MHUHEpaIbHBIX 3€pEH 10 IUIOTHOCTU B BOJHOU cpeje,
MYJIbCUPYIOLIEH OTHOCUTENIBHO PA3esIsieMO CMECH B BEPTHUKAJIbHOM HAIPABJICHUH.

12. IIpouecc pa3aeseHus: YaCTHIL B TSKeJbIX CpeAax (CyCneH3usiX) MPONUCXOAUT:

1. ITo NIOTHOCTH YacTHIL.

2. Ilo ckopoCTSIM NaZieHus1 YacTHI] B CpeJIE.

3. Ilo KpynmHOCTH YaCTHLL.

4. TTo dopme vacTuil.

13. 'naBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOI0 MEeTO/1a 000TaleHUS ABJISCTC:

1. Huskuit pacxoq 31€KTpOIHEPTUH.

2. IIpocToTa MpoOU3BOACTBEHHOTO KOMILIEKCA.
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3. OTHOCHUTENBHAS ACLIEBU3HA [T0JYYEHNs KOHLIEHTPATOB.

4. YHUBEpCATbHOCTh, BOBMOKHOCTD Pa3e/ICHHs IFOObIX MHHEPAIbHBIX KOMILIECKCOB.

14. B kaKuX MoJISIX MPOUCXOIUT MATHUTHASA cenapanus?

1. B anexTpuuecKkux mnojsx.

2. B HEOTHOPOAHBIX MarHUTHBIX TOJISX.

3. B 0JTHOPOHBIX MarHUTHBIX TOJISIX.

4. B aneKTpOMarHuTHBIX MOJISIX.

15. Ob6aacTh NnpUMeHeHN s JJIEKTPHUUYECKOI cenapaunu:

1. Oboraiienue py1 YepHBIX METAIIIOB.

2. OO0oraiieHue TEXHOJOTUYECKOTO ChIpbSi € HU3KOW MacCcOBOM Jl0JIel LIEHHBIX
KOMIIOHEHTOB.

3. JloBoaka HEKOHIUIIMOHHBIX KOHIIEHTPATOB Py PEIKHX METaUIOB, KEPaMHYECKOTO
CBIPBSI, CITFO]I, aJTMa30B.

4. OOorarieH1e BcexX TUIIOB MUHEPATIBLHOTO ChIPbSI.

Bapuanm Ne 3.

1. Kakoe u3 nepeyucjieHHbIX MM0JIE3HBIX HCKOMAEMBbIX He MOJABepraercst 000rameHuo”?

1. Hedrs.

2. XKene3ucrele KBapLUTHI.

3. BokcuThl.

4. Anmassl.

2. XBocTaMM Ha3bIBAETCS:

1. ITpoaykT, B KOTOPOM MaccoBasi 10JIsl ICHHOTO KOMITOHEHTA BBIIIE, YEM B UCXOIHOM py/e,
HO HWKE YeM TpedyemMas B KOHIIEHTpaTe.

2. IIponyKT, B KOTOPOM MaccoBasi J0Jsl LIEHHOTO KOMIIOHEHTA 3HAUYUTENIbHO BBIIIE, YEM B
HUCXOJHOM py/Ie.

3. Ilpomykr, B KOTOpBIM BbIAEIsACTCS OOJbIIas dYacTh BMEIIAMOIIEH TMOPOABI U
HE3HAaYUTeNIbHAs YacTh IEHHOTO KOMIIOHEHTA.

4. ITpoayKT, MOCTYMAIONIUH B JTIOOYIO OTIEpaIMI0 OOOTAIICHHS U B JIFOOYIO MAIIIUHY.

3. Kakoii u3 mnepeyHCIEHHBIX IMPOLECCOB HE OTHOCUTCH K COOCTBEHHO
o0oraTuTeIbHBIM?

1. MarnuTHas cenapanusi.

2. DJIeKTpUYECKas cenaparusi.

3. PaguoMerpuueckas cenaparus.

4. Arnomeparus.

4. CUTOBBIM aHAJIM30M HA3bIBACTCH:

1. U3MepeHune KpymHbIX KyCKOB IO TPEM B3aMMHO MEPIEHAUKYISIPHBIM HalpaBICHUSIM.

2. Paznienenue marepualia 1o CKOpOCTH MaJeHHs YacTULl PA3JIMYHON KPYITHOCTH B BOJHOM
cpene.

3. M3mepeHue dYacTuil MOJ MHUKPOCKOTIOM W KIacCH(PHUKAIUS WX Ha TPYIIBl B Y3KHX
IpaHULIaX OMPEIEICHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTepuana Ha HECKOJBKMX CHUTaX C Pa3JIMYHBIMH CTaHJAPTHBIMU
pa3Mepamu OTBEPCTUI 3aJaHHOTO MOIYIIA.

5. Kakoro Ha3HaueHHe oOmnepalil KOHTPOJIbHOr0 TPOXOYEeHHS B CXemax
PYAONOATOTOBKH?

1. 171 KOHTPOJISI KPYITHOCTU APOOIEHOTO MPOIYKTA.

2. Jlns mostydeHusi TOBapHOTO MPOAYKTa 3aJaHHOU KPYITHOCTH.

3. lns pa3aeneHus Marepuaia Ha HECKOJIBKO KJIACCOB KPYITHOCTH MEpel KOHIIEHTpAIMeil Ha
CTOJIAX.

4. Jlns oTaeneHHUss TOTOBOTO MO KPYMHOCTH MPOAYKTa OT MCXOAHOTO Marepualna,
MOCTYTAIOIIETO Ha JPOOIeHHE.

6. Kak Biusier yroJi Hak/JIOHA MNPOCEeHMBAKIIEH IMOBEPXHOCTH IPOXOTa Ha €ro
NPOU3BOIUTEIBHOCTD H 3(PPEeKTUBHOCTH rPOXOYeHUs1?



1. He Bnuser.

2. Yem Gouibliie yroj HaKJIOHA, TEM BBIIIE TPOU3BOIUTENLHOCTD TPOX0Ta U 3PPEKTUBHOCTD
TPOXOUYCHUS.

3. Uem Oousbllie yros HAKJIOHA, TEM BBINIE MPOW3BOJUTEIBHOCTh TPOXOTAa W HUXKE
3¢ HEKTUBHOCTh TPOXOUCHHUSI.

4. Yem Oosple yroja HaKJIOHA, TEM MEHBIIE NMPOU3BOAUTEIBHOCTh TPOXOTa M OOJIbIIE
3¢ dEKTUBHOCTh TPOXOUCHHUSI.

7. Kakoe n1po0;eHne Ha3pIBaeTcss MeJIKUM?

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

2. 0t 350-100 no 100-40 mm.

3. Ot 100-40 no 30-10 mm.

4. Ot 30-10 10 3 mm.

8. Cnoco6 pa3rpy3ku u3Me/Ib4eHHOI 0 MPOAYKTA U3 CTePKHEBOI MeJIbHULbI:

1. CBOOOIHBIM CIIMBOM 4€pe3 pasrpy304yHyto nandy.

2. Jlupr€pamu NpUHYAUTETHHO YIATSIETCS U3 MEJIbHHIIBL.

3. Yepes HapyKHOE WINHIPUYECKOE CUTO.

4. Yepes pelieTky ¢ HenssMHu KIMHOOOpa3HOU (GOpMBI.

9. Kakoii u3 nmepeyMCJEeHHBIX aNMapaToB OTHOCHTCA K LEHTPOOeKHbIM
kjaaccupukaropam?

1. CriupanbHbIi KiaccuduraTop.

2. Peeunsiii kitaccudukaTop.

3. IlupamuianbHbIN KIaccupUKATOP.

4. I'mapOUMKIIOH.

10. daoranuoHHOE 000ralIeHHE OCHOBAHO:

1. Ha paznuunu B CMa4yuBa€MOCTH MUHEPAJIOB.

2. Ha paznuuuu B IIIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuuuu B [IBE€T€ MUHEPAJIOB.

4. Ha pa3znuuuu MUHEpaiIoB B CIOCOOHOCTH OTpa)kaTh, MPOITYCKaTh, IPEIOMIISITH CBET.

11. Ha3naueHue peareHToB - codOupaTesei Bo (JioTanum:

1. Inst ruapodoOu3anuy moBEpXHOCTH YaCTHII.

2. JInsg ruapoduan3aiuy MOBEPXHOCTH YaCTHII.

3. JIns mamenenus pH (oTanimoHHOM MyJIbITHL.

4. J1nst u3sMeHeHUsI HOHHOTO COCTaBa IMYJIBIIbI.

12. Kakoii U3 nepeyucjJeHHbIX ANNAPATOB He SABJISETCS TPABUTANUOHHBIM?

1. BuntoBoii cenapatop.

2. TspxenocpeAHbIN KOHYCHBIN ceraparop.

3. DIEKTpOCTaTUYECKUI cerapaTop.

4. [IlHeBMaTUUECKU cenapaTop.

13. OTaMYNTEILHOH 0COOEHHOCTHIO CEMAPATOPOB JIsI 000TraAlleHUs CJIA00MArHUTHBIX
Py sIBJIsIETCS:

1. Hanmnuue BaHHBI.

2. Hannuue GapabaHa U3 HEMarHUTHOTO MaTepuaa.

3. Hannune MarHuTHOM CUCTEMBI U3 MTOCTOSIHHBIX MarHUTOB.

4. Hanuuue paGoueii 30HbI MajoOi ATUHHBI U BBICOTHI C BBICOKOM HAMPSKEHHOCTHIO MOJIS.

14. HeoO0xoauMbIM YCJIOBHEM pa3JeJIeHHs] MHHEPAJI0B MPH JICEKTPHYCCKOH
cenapauuu siBJIsIeTCs:

1. IlpuMeHeHne peareHToB.

2. Coznanue cpenpl pas3ieleHus MNPOMEXKYTOYHOM IUIOTHOCTH MEXAY IUIOTHOCTSIMHU
pazzensieMbIX MUHEPAJIOB.

3. Co3nanue HEOJTHOPOIHOTO MAarHUTHOTO MOJIS.

4. 3apsiika YaCTHIl TEM WJIH UHBIM CIIOCOOOM.

15. Heabio 000raTuTEIbHBIX NPOLIECCOB ABJISCTCH:



1. BpigeneHue MeTasioB M3 XMMUYECKUX COCIMHEHUH U OTIeNICHHE HEeMEeTaJUTMYECKHX
KOMIIOHEHTOB.

2. OuucTKa METAJIJIOB OT HEXKENATEIbHBIX IPUMECEH.

3. OtzeneHue MOJNE3HBIX MHUHEPAIOB OT BMEINAIOIICH MOPOJBl M BPEAHBIX MpPUMECeH U
paszeneHre KOMIIOHEHTOB Ha PsIII POIYKTOB, IPUTOIHBIX VIS AaJbHEHUIIEeH nepepadoTKH.

4. I3Bne4eHne OTAEIbHBIX COCTaBIIAIOMNX TBEPAOTO HOJIE3HOTO HCKOIAEMOI0 C OMOIIBIO
pacTBOPUTEIIS.

Koumponvnas paboma Nel

HanucaTpr Ha3BaHUE TPOJTYKTOB OOOTAIICHHS U 1aTh UM OTIPEACTICHUS.

Hamucath OCHOBHBIC IMOKa3aTeNu MPOAYKTOB oOorameHus. JlaTh onpeaesieHrs U HalucaTh
(bopMyIIbI 1151 X OPEIeTICHUSI.

Koumponvnas paboma Ne2

[lo mpencraBieHHBIM JaHHBIM TOCTPOUTH CHTOBYIO XapakTepucTuky. [lo Tpaduky
OTpEJeNNTh: MaKCUMAaJbHBI pa3Mep MaTepuana B Ipole, CpeqHuil pasmep, npeobiiagaHue
YaCTHI], YACTHBIA BBIXO]] KITACCOB.

Koumpoavuas paboma Ne3
[TpuBecTu 3ckn3 060pyI0BaHUS HA BBIOOD ISl TPOXOYCHHUS, APOOICHHS WM U3METbUYCHHS.
Hamucarp npunnmn pabotsl 000pyA0BaHus, JOCTOMHCTBA U HEJOCTATKH.

Koumponvnas paboma Ne4

[IpuBectn 3cKku3 00OpYIOBaHMS [JII TPABUTAIMOHHOTO W MAarHUTHOTO OOOTaIICHUS
MOJIE3HBIX UCKOTIaeMbIX. HamucaTh npuHInm paboTel 000pya0BaHUs, TOCTOMHCTBA U HEJOCTATKH.

Hammcarp u mpeacTaBUTh CXeMaTHYHO MEXaHU3M JIEUCTBUS (DIOTAIIMOHHBIX PEareHTOB.

Koumpoavuas paboma Nes
Knaccudukanus oneparuii o06e3BokuBanus. VX Ha3Ha4YeHHs, TOCTOMHCTBA M HEIOCTATKH
omepanum.

Koumpoavuas paboma Neb
[IpuBecTH MPUHIMITHAILHYIO CXeMY 00OTaIlleHHs] MAaTHETUTOBOM PY/IbI.

Ilpumepnutit nepeuens mem u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEPAIOB UCHOJIB3YIOTCS MPU PA3IMUHBIX METOJaX 0OOTaeHHs?

2. Korga Heo6xo1uMo MpUMEHATh MeXaHn4ecKkoe oboramieHue?

3. U3 xakux omepanuii COCTOSIT MPOLEeCChl 0OoramieHus?

4. Kakuwe  mpomecchl — mepepabOTKH  MHUHEPaJbHOTO  CBIpbSl  HA3bIBAIOTCS
MOATOTOBUTEIBHBIMU?

5. Kakue nporuiecchl nepepadoTKi MUHEPAIBHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

6. Kakue nporuiecchl nepepaboTKi MUHEPAIBHOTO ChIPbsI Ha3bIBAIOTCS BCIIOMOTATEIbHBIMU?

7. Kakue mpoayKThl MOJIy4aloT B pe3yabTaTe odoramieHus?

8. Uem ompezensercs MNpeaeibHO BO3MOXKHasi MaccoBasi J0JS LEHHOTO KOMIIOHEHTa B
KOHIIeHTparte?

9. [IpuBeanTe KAYECTBEHHYIO CXeMY OOOTAaIIIEHHS U CXeMY IIeTH almapaToB.

10. Yem ompenensercs KpYyMHOCTb, O KOTOPOW TMOJIE3HOE HCKOMaeMoe ApOoOHTCH,
H3MelnpyaeTcs nepea odborameHuem?

11. Tlowemy mnpumeHsieTcss cTaauanbHOe napoOineHue? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM ITUKJIOM APOOIeHHUS?

12. Kakue amnmapatrhbl HCTIONB3YIOTCS IS IPOOJICHUS U U3METbYCHHUS PYAbI?



13. B uem cocTOUT Ha3HAuUEHHE ONepaIMii IPOXOYEHUs, KiIaccupuKamn?

14. Kakue anmapaTsl UCIIOJIB3YIOTCS ISl OTIEpaluii TPOXOYEeHHUS U Kiaccuukanuu?

15. Kakne 3aKOHOMEPHOCTH JIE’KaT B OCHOBE I'PaBUTALMOHHOTO IIpoliecca oOoramieHus?
Knaccugukanus rpaBUTaIlMOHHBIX ITPOIIECCOB.

16. Yto Ha3biBaeTcs npoueccom orcaaku? OTcagouHble MallluHbL.

17. Kakme cuibl J€HCTBYIOT Ha MMHEpPAJbHbIE 4YacTHUILbl Ha IOBEPXHOCTH
KOHLIEHTPALIMOHHOIO cTOJ1a?

18. Kakue mose3Hble MCKOINaeMble OOOTallaloTCsl Ha KOHLEHTPALMOHHBIX CTOJIaxX?
OboraiiieHue Ha BUHTOBBIX CENapaTopax U KOHIEHTPALMOHHBIX CTOJIaX.

19. Yro Takoe TsbKenas cpena M KaKUe TUIIBI TSDKEJIBIX CPeJ] BCTPEUAKOTCS B IMPaKTHKE
oOorarmieHus?

20. B yem 3akirodaercsi CyHIIHOCTb MIPOLIEcca pa3/IeieHUsl B TSKEIbIX cpeax?

21. Kakume cCymiecTBylOT OCHOBHBIE THWIIBI amNlapaToB MJs pa3felieHuss B TSDKEJBIX
cycnen3uax? OnuimuTe OpUHIUI UX PabOTHI.

22. Knaccudukanus ¢haoTaliMOHHBIX MTpoiieccoB. B ueM 3akmouaeTcs mpouecc uoranun?

23. Yto Ha3bIBaeTCs KPaeBbIM yIJIOM CMauMBaHUsI?

24. KakoBo Ha3zHaueHUeE (PIOTAMOHHBIX PEAreHTOB, UX Kilaccupukaus?

25. B uem npenMyItecTBo (JIOTAIMOHHOTO METO 1a 000TAIIeHHS TIepe]l OCTAITBHBIMU?

26. Uto Ha3pBaeTcs mpsMod u oOpatHoi (motanmeit? Kakue omeparuu daoTarmm
Ha3bIBAIOTCS OCHOBHBIMHU, IEPEUYNCTHBIMU, KOHTPOJIBHBIMU?

27. Kak BBIIETSAIOTCS IEHHBIE KOMIIOHEHTBI ITPU CEJIEKTUBHOM U KOJIJIEKTUBHO-CEJIEKTUBHOM
cxemax (moTtarun?

28. Kmaccudpukanust ¢uoTaniMoHHBIX MamuH. BcmomorarensHoe  (hJIOTAIMOHHOE
o0opyI0oBaHUE.

29. MarnuTHo€ MoJi€ ¥ €ro cBoicTBa. MarHuTHas BOCIPUMMYHUBOCTbD.

30. Kak pa3nu4aroT MHHEpajdbl MO MarHUTHBIM cBoicTBaM? Kakoil cuibl TpeOyroTcs
MarHuTHBIE MOJIs 7151 X oOoraieHus ?

31. OTKpBIThIE U 3AMKHYThIE MArHUTHBIE CUCTEMBI. MarHUTHBIE MOJISI CEMapaToOpPOB.

32. Kakue cylecTBYIOT THUIIbI MArHUTHBIX CEMapaTopoB?

33. MarnuTHbI€ cemapaTopsl A1 00OTaIICHUS! CHIIbHOMArHUTHBIX PY/I.

34. MarHuTHBIC CemapaTophl A1 00OTaIeHHUS CITa00MarHUTHBIX PY/I.

35. Ha3zoBuTe METO/BI U ammnaparbl 00e3B0KUBAHUS IPOIYKTOB 000OTaIleHusI.

enpto sabopaTopHelx pabOT MO JAaHHOM AMCHUIUIMHE SBISETCS IMPAKTHUYECKOe
03HA-KOMJIEHHE CTYAECHTOB C PA3JIMYHBIMU IPOLECCAMM U METOJaMH OOOralleHus MOJIE3HBIX
HCKOTIAEMBIX, a TAK)KE MOJYyYEHUE HaBBIKOB I10 BBIIOJHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYZIEHT JI0JKEH YMETh MIPABUIILHO 000CHOBATh MPUMEHEHHUE MTPOLIECcca WM METOoJ1a 000raleHus
JUI 33J]aHHOTO THIA PyJbl, PACCUUTaTh OCHOBHbIE MOKa3aTeiau OOOralleHHs U IpeJICTaBUTh
UHAMBUIYAIbHBIM oT4eT. Bce mosydeHHBle SKCIEpUMEHTANIbHbIE JaHHblE HEO0OXOIUMMO
[IPOAHAIM3UPOBATh, MPOBEPUTH BBINIOJHEHA JIM OCHOBHAs Leidb pPabOThl, cHOPMYIUPOBATH
BbIBOJbI. EcinM mosydeHbl HU3KHME TEXHOJOTHMUYECKHE TII0Ka3aTenu oOOOoramieHus, ykKasaTh
BO3MO’KHbIE IPUYMHBI U ITyTH HOBBIILIEHUS [TOKa3aTeNei.

[Ipu BbIIONHEHHH pPabOT CTPOTO COONMIOJATh MpaBWiIa TEXHUKH OE30MaCHOCTH MU
UH-CTPYKIHH 110 paboTe ¢ anmnapaTypou.

Ilepeuenp 1abopaTopHbIX paboT:
1. 3y4yeHune paboThI MIEKOBOM JpOOUIKM U IPOU3BOJICTBO CUTOBOIO aHAIN3a
2. Uzyuenne paboThl TUPAIMOHHOIO I'POX0Ta U ompejiesieHne 3¢ (HEeKTUBHOCTU TPOXOUECHUS
3. N3yyeHue npoiiecca U3MeIbUYEHUS Pyl B IIAPOBOM MEJIbHUIIE
4. OboraieHue )XeIe3HbIX Py Ha MAarHUTHOM cerapaTope
5. OOoraiienue MoJIMMETAUINYECKUX PYI 110 CXeMe MPSIMOil CeleKTUBHOM (hoTanuu
6. OborarieHue MoJie3HbIX HCKOMAaeMbIX Ha KOHIIEHTPAIIUOHHOM CTOJIE.



[Tpunoxenue 2

1. OneHo4Hble cpeacrea AJisi MpoBEeACHUS HpOMe)lcyTO'lHOﬁ arreCcTranmmu
a) l'[.ﬂa}mpyeMble PeE3yJabTaThbl oﬁyqennﬂ H OICHOYHBLIC CPEACTBA NJISl IPOBCACHUSA l'[pOMe)KyTO‘{HOﬁ aTreCralum:

CrpyKTypHBII
JJIEMEHT
KOMITETEHIINH

[Tnanupyembie pe3ylbTaThl 00YICHHS

OneHouHbI€ CpeICcTBA

OIIK-9 BJaJ€HUEM METOAAMHU aHAJIN3a, 3SHAHUEM 3aKOHOMepHOCTeﬁ MOBEC/ICHUA U YIIPABJCHUSA CBOMCTBAMH TOPHLIX MOPOA U COCTOIHHMEM MaCCUBa
B IIpoueccax )]Oﬁl)l‘-ll/l u nepepaﬁoTKn TBEPALIX MOJE3HBIX HCKONTACMbBIX, 4 TAKIKE IIPH CTPOUTEJILCTBE M IKCIJIYaTaAllUH MMOJA3E€EMHBIX coopymelmi/’l

3HaTh METO/IbI aHATIN3a, 3aKOHOMEPHOCH TTOBEICHUS U Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:
YIPABJIEHUS] CBOMCTBAMU FOPHBIX MOPOJ U 1. Kakne cBoiicTBa MUHEPAIIOB UCIOJIB3YIOTCS IIPH PA3JIMUHBIX METOIAX
COCTOSTHUEM MAacCHBa B MpoIieccax JOOBIYN 1 oOoramenusa?
nepepabOTKH TBEP/IBIX MOJIE3HBIX NCKOTTAEMBIX. 2. Korya Heo6xo1MMo IpUMEHATh MeXaHu4decKoe oboraiieHne?
3. 13 xakux omnepanuii COCTOAT MPOIECChl 000TaIICHHS ?
4. Kakue nponeccsl nepepaboTKu MUHEPATIBLHOTO ChIPbs HAa3bIBAIOTCS
NOATOTOBUTEIBHBIMU?
5. Kakue nporieccsl mepepaboTKn MUHEPATBLHOTO ChIPhS HA3bIBAIOTCSI OCHOBHBIMU ?
6. Kakue nporieccol nepepaboTKi MUHEPAIBHOTO ChIPhsI HA3bIBAIOTCS
BCIIOMOTaTEIbHBIMU?
7. Kakue nmpoayKThl OJy4arOT B pe3yJbTaTe o0oranieHus?
8. Uem onpenensercs NpeaeabHO BO3MOXKHAs MaccoBast 107151 LICHHOIO KOMIIOHEHTa
B KOHIIEHTpAaTe?
9. [IpuBeauTe KaYECTBEHHYIO CXeMy OOOTall[EHUS i CXeMY IIEH anmapaToB.
10. Uem ompenensieTcst KpymHOCTb, 10 KOTOPOH MOJIE3HOE UCKOMAeMOe IpOOUTCS,
u3MenbpYaeTcs nepen odorameHuem?
YmMmeth BBIOMPATH METOIbl aHAIN3a, 3aKOHOMEPHOCH
. Ilpumepnvle npakmuueckue 3a0anus 0711 IK3AMeHa:
MOBEJICHUS U YIPABIIEHUS CBOMCTBAMHU TOPHBIX MOPOT
CocTaBuTh cXemy Ui 000TalIeHus Pyabl
Y COCTOSTHUEM MacCHBa B Mpolieccax A0ObIYU U
nepepaboTKU TBEPABIX MOJIE3HBIX HCKOMAEMBIX.
Bnanets CIOCOOHOCTBIO BEIOMpATh METO/IbI aHAIIN3A,

3aKOHOMEPHOCH IMOBEJICHUS U YIPABJICHUS
CBOMCTBaMH FOPHBIX MOPOJ] U COCTOSIHUEM MacCHBa B
nporeccax J00bIYM U epepaboTKH TBEPIBIX
M0JIE3HBIX UCKOIAEMBIX.

Pewiumos 3a0auy:
OnpenenuTs MacCOBYIO JIOJIO MEJIM B KOHLIEHTpATe, COCTOSIIEM U3 TUPUTA U
MHUHEpaJIOB, YKa3aHHbBIX B Tabiu1e (110 3a1aHUIO)




CrpyKTypHBIH
JIEMEHT

KOMIICTCHII U

[InanupyemMbie pe3ylbTaThl 00YUCHHS

OneHouHble CpecTBa

IT1K-4 roTOBHOCTBHIO OCYIIECTBJIATD TEXHUIECCKOC PYKOBOJACTBO N'OPHLIMUA U B3PLIBHBIMH paﬁoTaMn nmpu 3KCHJ’IyaTaIII/IOHHOI7[ pPa3BEaKe, )]Oﬁbl‘-le
TBEPALIX MOJIE3HBIX HCKOMMAEMBIX, CTPOUTEILCTBEC H IKCILIyaTallUMA ITOA3E€EMHBIX 06’beKTOB, HEIMOCPECACTBCHHO YIIPABJIATH NIpouecCaMu Ha
IMPOU3BOJICTBCHHBIX 00LEKTOB

3HaTh OCHOBHBI€ ITOHSATHS METOJOB, CIOCOOOB U CPEJCTB Ilepeuensy meopemuueckux 60npocos K IK3amemny:
TIOJTY4YEHUS CHIPhsI M KOHIIEHTPATOB MPHU NEPepadOTKH 1. CymHocTb, Ti1aBHBIE 0COOCHHOCTH U KIIacCHU(UKAIIS 000TaTUTEIbHBIX
MOJIE3HBIX UCKOMAEMBIX IPOLIECCOB.
2. OcHOBHBIE (DaKTOPHI, BIUSIONINE HA BBIOOP METO1a 00OTaIeHHSI.
YnMmers BBIOMPATh TEXHOJIOTHIO MMPOU3BOJICTBA PAbOT 1O
Ilpumepnvle npaxmuyeckue 3a0anus 01 IK3IAMena:
00oTalEeHHIO TOJE3HBIX UCKOTAeMbIX, TPUMEHSATh
CoctaBuTh cxemy Ui 000raiieHus pyabl
CHOCOOBI M CpeACTBA ISl MMOTYYEHUST KOHIUIIMOHHBIX
KOHLIEHTPATOB
Brnanets CIOCOOHOCTBIO BEIOMPATh U PACCUUTHIBATH OCHOBHBIE | Pemums 3adauy:

TEXHOJIOTHYECKHE mapamMeTpbl 3Q(HEKTUBHOTO U
9KOJIOTMYECKH 0€30TaCHOTO POU3BOICTBA pabOT 1O
nepepadboTke 1 000raneHII0 MUHEPAILHOTO ChIPhS Ha
OCHOBE 3HAHWH TIPHHIIUIIOB (IOTAIHOHHOTO
MIPOCKTHPOBAHMS TEXHOJOTHICCKUX CXEM
000TaTUTEIBHOTO MPOU3BOJICTBA M BBIOOPA OCHOBHOI'O
M BCIIOMOTATENLHOI0 000TraTUTEIHHOIO
o0opynoBaHus

OnpeaenuTh TEXHOJIOTHYECKUE TIOKA3aTeNIn 000TaleHs] METHOW PY/Ibl:
- BBIXOJI MEJIHOTO KOHIICHTpATa,

- BBIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE MEM B MEHBIA KOHIICHTpAT,

- U3BJICUECHUE MEJIU B XBOCTBI ISl YCIIOBUH, YKA3aHHBIX B Ta0JI.
Pe3ynbrarhl pacuera TEXHOJOTHUECKHUX MOKa3aTese 0(hOPMUTh B BUJIC
CTaHJAPTHOU TAOJIHIIBL.

Onpenenutbh MapKy METHOTO KOHIIEHTpaTa U3 Taoll.

ITK-5 roroBHOCTBI0 IeMOHCTPHPOBATH HABBIKHM Pa3pa00TKH MJIAHOB MEPONPHATHII IO CHUKEHHIO TEXHOT¢HHOH HArpy3KH NPOM3BOACTBAa HA
OKPY:KAIOLLYI0 Cpely NPH IKCILUIYaTAllMOHHOM pa3BenKe, 100bI14e H nepepadoTKe TBEPAbIX MOJIE3HBIX HCKONAeMBbIX, a TAKKe IIPH CTPONTEIbCTBE H

IKCIUTyaTaluu

3HaTh

Hay4yHbl€ METO/bI U MEPOTIPUATHS 110 CHUKEHHUIO
TEXHOT€HHON Harpy3ku Ha OKpPYXKarollylo cpeny npu

Hepeuenb meopemu4ecKux 60npocoé K IK3ameny:
1. CYH_IHOCTL, rJ1aBHBIE 0COOCHHOCTHU U KJIaCCI/I(I)I/IKaLII/I}I 000raTUTEIbHBIX




CrpyKTypHBIH

DJIEMEHT [InanupyemMbie pe3ylbTaThl 00YUCHHS OrneHouHbBIE CpEACTBA
KOMIICTCHIINU
IKCIUTyaTaIllMOHHOM pa3Bejike, 100bIYe U nmepepadboTke MPOIIECCOB.
TBEPABIX MOJIC3HBIX NCKOITACMbIX
YmMmets NIPUMEHATH HAyYHbIE METOIbI U MEPOIIPUATHS 110
o Ilpumepnsie npakmuueckue 3a0anus 011 IK3IAMEHA:
CHIDKEHUIO TEXHOTE€HHOM HArpy3Ku Ha OKPYKarOIIyIO
< CocTaBuTh CXeMy JUI 00OTaIIeHUS PYIbI
Cpeay MpH KCIUTYyaTallMOHHOH pa3BelKe, ToObIYe U
nepepaboTKe TBEPIBIX MOJIE3HBIX HCKOTTAeMBIX
BJ'Ia)]eTI) HaBbIKaMH1 IMIPUMCHCHUA HAYYHBIX MCTOI0B U

MEpONPUATHHI MO0 CHUKEHUIO TEXHOTE€HHOW Harpy3Ku
Ha OKPYKaIOIYI0 Cpey IPU SKCILTyaTalluOHHON
pasBezke, 100bIYe U IepepadoTKe TBEPBIX MOJIE3HBIX
HCKOIAeMBIX

Pewiumos 3a0auy:
OmnpenenuTe MacCOBYIO JIOJIO MM B KOHIIEHTpATEe, COCTOSIIEM U3 TUPUTA U
MUHEpAJIOB, YKa3aHHBIX B TaOIHIIE (110 33JITaHUIO)

IIK-12 roTOBHOCTHIO ONIEPATHBHO YCTPAHATH HAPYILIEHUS NMPOU3BOJACTBEHHBIX NMPOLECCOB, BECTU NMEPBUYHbIN yUeT BbINOJHAEMbIX padoT,
AHAJIM3MPOBATH ONEPATHBHbIE M TeKYIHE MOKA3aTeJIU POU3BOICTBA, 000CHOBBIBATH NMPEAJI0KeHHUsI 10 COBEPIIEHCTBOBAHUIO OPraHU3ALMU

NMPOU3BOJCTBA

3HaTh

OCHOBHBIC TCHACHIIUU PA3BUTHA IIPOU3BOJCTBCHHBIX
IIpOLECCOB, MOKA3aTCIu IMMPONU3BOACTBA

Ilepeuenv meopemuueckux 60nPoOCo8 K IK3IAMENy:

1. Kakue npoiiecchbl nepepaboTKi MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS
MOJATOTOBUTEIBHBIMU?

2. Kakue nporiecchbl nepepabOoTKH MHHEPAIBHOTO ChIPhSI HA3bIBAIOTCSI OCHOBHBIMU ?
3. Kakue nporiecchbl mepepaboTKH MHHEPATBHOTO ChIPhSI HA3bIBAIOTCS
BCIIOMOTaTeNIbHBIMU?

Ymets MIPUMEHATh U3y4YEHHbIE TEHCHIIUN PAa3BUTHUS Ilpumepuvie npakmuueckue 3a0anus 014 IK3IAMeEHA:
IIPOU3BOJICTBEHHBIX MPOLIECCOB, TIOKA3ATENN CocTtaBuTh cxemy JUIsl 000TaleHNs Py/bl
IIPOM3BOJICTBA B TPO(ECCHOHAILHON AESTEIbHOCTH

Brnanets TEHJCHIMSIMH Pa3BUTUS TPOU3BOJCTBEHHBIX Pewums 3a0auy:

MPOLIECCOB, MOKA3aTENN MPOU3BOJICTBA B
npodeccuoHANBHON eSATEeTbHOCTH

OHpe)lCJ'II/ITL MacCCOBYIO JOJIIO IMHKA B KOHICHTPATC, COCTOAIICM U3 TUPUTA U
MHHCPAJIOB, YKa3aHHLIX B Ta6J'II/II_Ie (HO SaﬂaHI/IIO)




CrpyKTypHBIH
JIEMEHT

KOMIICTCHII U

[InanupyemMbie pe3ylbTaThl 00YUCHHS

OneHouHble CpecTBa

IIK-19 roroBu
MOJIE3HBIX HCK

OIMACMbIX, CTPOUTEJLCTBY M SKCILJIYyaTaAllUH MMOJA3EMH

OCTBIO K paspaﬁoTKe MPOCKTHLIX HHHOBAIIUOHHBIX pemenniz’l mo 3KCHJ’IyaTaHI/IOHHOI7[ pa3BeaKe, ]1061)1‘{6, nepepaGOTKe TBEPAbIX

bIX 00HLEKTOB

3HaTh

OCHOBHBI€ TCHJICHIIUY PA3BUTHSI MHHOBAIIMOHHBIX
pernieHui o nepepaboTKe TBEPIbIX MOJIE3HBIX
HCKOITaeMbIX

Ilepeuens meopemuueckux 60npocoe K IK3AMeny:

1. Kakue npoayKThl OJIy4aroT B pe3yabTaTe 0OoramnieHus ?

2. Yem ompenensieTcs MpeIeIbHO BO3MOXKHAS MAaCCOBAsI I0JIS IICHHOTO KOMITOHEHTA
B KOHIIEHTpaTe?

YMmern MIPUMEHSATh U3yYEHHBIC TCHICHIINH Pa3BUTHUS Ilpumepnvie npakmuueckue 3a0anus 0,13 IK3AMEHA:
WHHOBAIIMOHHBIX pelieHui 1o nepepadboTke TBepaAbiX [ CocTaBUTh cXemy Juisi 00OTaIIeHHs! Py Ibl
IOJIE3HBIX HCKOMMAeMBIX

Bnanets TEHACHIUAMU Pa3BUTU HHHOBALIMOHHBIX PEIICHUHN Pewums 3a0auy:

10 1epepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX

Paccuntarh TeXHOJIOTHYECKHE TTOKA3aTeIH 00oTameHus (IOTAI[HOHHOTO IIeXa.
Pe3ynbTathl mpeacTaBuTh B TadmuIle. Vicxoaable qaHHbIe: MaccoBas 1oJist Cu B pyze
—0,9 %, B konneaTpare — 20 %, B xBoctax — 0,1 %.




0) Ilopsinok mnpoBeneHHs] NMPOMEKYTOYHOH aTTeCTALMHU, NMOKa3aTeJld W KPUTEPUH
OLlCHMBAaHUS:

[IpomexyrouHas arrecranus 1no JucHUIUIMHE «OOoraiieHue IMOoJE3HBIX HCKOIAeMbIX»
BKJIIOUAET TEOPETUUECKUE BONPOCHI, IIO3BOJISIOLINE OLEHUTh YPOBEHb YCBOEHUS O0yUYarOUIUMUCS
3HaHUHM, W TPAKTUYECKHE 3a/aHMsl, BBIBISIOIIME CTENEeHb CHOPMHUPOBAHHOCTH YMEHHH H
BJIQJICHUH, IPOBOJIUTCS B POpME IK3aMEHa.

DK3aMeH MO0 JaHHOHW MUCHMIUIMHE MPOBOJUTCA B YCTHOH (hOpME MO 3K3aMEHAITMOHHBIM
OuseraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3a/laHue.

DK3aMeH NIpPOBOJUTCS IO OumieTraM, OXBaThIBAIOIIMM BeCh IMpOWJeHHbIM Mmatepuan. [lo
OKOHYAaHUHM OTBETA 3K3aMEHATOP MOJKET 3aJaTh CTYACHTY JOIOJHHUTEIBHBIE W YTOUYHSIOLINE
Bonpockl. [losokuTenbHBIM Takke OyIeT CTpEMJIEHHE CTYAEHTa U3JIOKUTh Pa3InYHbIE TOUYKHU
3peHusi Ha paccMaTpuBaeMyl0 NpoOsieMy, BBIpa3uTh CBO€ OTHOLIEHHE K HEH, HNPUMEHUTh
TEOPETUYECKUE 3HAHUS 10 COBPEMEHHBIM ITpobiieMaM 00O0TaleHHsI TOJIE3HBIX UCKOIIAEMBbIX.

Iloxka3aTenu M KpUTEePUM OLICHNBAHUS IK3aMeHa:

— Ha OIIEHKY «OTJIMYHO» » (5 0amioB) — oOydaroIIMiics MOKa3bIBa€T BBICOKHI YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIHH, T.€. CTYJIEHT, IPEJCTABIISIET BCECTOPOHHEE, CHCTEMAaTHYECKOE
U TI1y0OKOo€e 3HaHUE y4eOHO-IIPOrpaMMHOT0 MaTepHala, yMeHHe CBOOOJIHO BBIMIOJIHATH 33aHUS,
MPEyCMOTPEHHBIE MPOTPAMMOM, YCBOMBIIMKA OCHOBHYKO M 3HAKOMBIA C JOMOJHHUTEIBHOMN
JINTEPATYpPOH, peKOMEHIOBAHHOM Mporpammoi. Kak mpaBuiio, onieHka "oTIM4YHO" BBICTABIISIETCS
CTyJICHTaM, YCBOWMBIIIMM B3aWMOCBSI3b OCHOBHBIX TOHSTHN NUCIHMIUIMHBI B WX 3HAYCHHUH IS
nprodperaemMoil mpodeccun, MPOSBUBIINM TBOPUECKHE CIOCOOHOCTH B MOHUMAHUHU, U3JI0KEHUU
Y UCIOJIB30BaHUH Y4eOHO-TIpOrpaMMHOI0 MaTepuaia.;

— Ha OIICHKY «Xopomio» » (4 Oamra) — oOydaromMiics TOKa3bIBaeT CPEAHHIN YPOBECHB
chOpPMUPOBAHHOCTH  KOMIETEHLMH, T.€.  CTYIEHT IMpPEJICTaBIseT  IOJHOE  3HaHUE
y4eOHO-TIPOrPaMMHOI0 MaTepHasa, YCHEIIHO BBIIOJHSAIOUINN IPeIyCMOTPEHHbIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIMI OCHOBHYIO JINTEPATYPY, PEKOMEHJIOBaHHYIO B Iporpamme. Kak npasuio,
OIICHKA "XOpOIIO" BBICTABISETCS CTYJAEHTaM, MOKA3aBIIMM CUCTEMAaTHYECKUI XapakTep 3HAHUM
M0 TUCIUIUIMHE U CIOCOOHBIM K MX CAMOCTOSITEIbHOMY IMOIOJHEHUIO U OOHOBJICHHIO B XOJ€
JnanbHEHIIeH yaeOHoM paboThl M Mpo(hecCHOHATBLHOMN NeITeTbHOCTH;

— Ha OLIEHKY «YAOBJIETBOPUTEIBbHO» » (3 Oaia) — oOy4aroniuiicss moka3bIBaeT MOPOTOBBIN
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUH, T.. CTYACHT, IMPEACTaBJIsCT 3HAHUS OCHOBHOIO
y4eOHO-TIPOrpaMMHOI0 Marepuajia B o00beMe, HEoOXOAMMOM Ui JajbHeimeld y4deObl u
MpeacTosimed padoThl MO CHEUUAIbHOCTH, CIPABISIOUIUICS C BBINOJIHEHUEM 33/IaHUM,
NPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPATypOil, pPEKOMEHIOBAHHOM
nporpamMoi. Kak mnpaBwio, oOleHKa "YyAOBJIETBOPUTENIBHO" BBICTABIACTCS CTYACHTaM,
JOTMYCTUBIIUM IOTPEIIHOCTH B OTBETE HA 3K3aMEHE U IPU BBINOJHEHHHM 3K3aMEHALMOHHBIX
3aJlaHui, HO 00JaJarOIIUM HEOOXOIMMBIMHU 3HAHUSMH JJISl UX YCTPAHEHHUS IOJ PYKOBOJCTBOM
MpenoaaBaTes;

— Ha OLEHKY «HEYJOBJIETBOPUTEILHO» » (2 Oaia) — pe3ynbraT oOyuyeHus: He TOCTHTHYT,
oOyyaronuiics He MOJKeT IOKa3aThb 3HAHHUS Ha YPOBHE BOCIPOU3BEACHHUS U OOBACHEHUS
uH(pOpMaLIUY, HE MOXET MOKa3aTh UHTEJUIEKTya bHbIe HABBIKM PEIICHUS MPOCTHIX 33134, T.€. Y
CTYIEHTa, 0OHAPYKUBAIOTCS MPOOEIIBI B 3HAHUSIX OCHOBHOTO y4eOHO-IIPOrPaMMHOTO MaTepuana,
JOCTUTHYTHl TMPHUHIMIHAIBHBIE OIIMOKM B BBIMOJHEHUH MPEAYCMOTPEHHBIX MPOTPaMMOiA
3aJlaHUN.

Ha OIICHKY «HEYAOBIETBOpUTEIHHOY (1 6amt) — oOydaromuiics He MOKET OKa3aTh 3HAHUS
Ha ypPOBHE BOCIPOM3BEACHHUS U OOBsACHEHHS MHPOpMAIMU, HE MOXKET I[OKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKHM PELICHUS TPOCTHIX 3a/1a4.



