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JIner akryanuzanua padoyeii nporpamMmbl

PaGouast mporpaMma epecMoTpeHa, o6cy KIeHa U ono0peHa it pealu3aly B 2020 - 2021
y4eGHOM TofTy Ha 3aceqaHuy kadenpsl ['eonoruu, MapKIIeHIepPCKOro Jena 1 oboramenus

[Tpotoxon ot 03 W/ﬁ() r. Ne 1
3as. kadenpoit _ = U.A. Tpumun

Pa6oyast IporpaMMa IIepecMOTpeHa, 00Cyk/IeHa U ono0peHa UL peanu3aliy B 2021 -2022
y4eGHOM TOy Ha 3acefaHuy kadenpsl [ €0nornu, MapKIIeHIEPCKOTo Jena 1 oborameHus

IIpoTokon oT 2005 N0 T
3as. kadenpoit N.A. T'pumnn

Pa6oyast IporpaMMa IepecMOTpeHa, 00Cy ik/IeHa 1 onoOpeHa UL pealu3aluy B 2022 - 2023
y4eGHOM rofTy Ha 3acefaHnH Kadenpsl [ €0Norny, MapKIIeHIepCKoro nemna i oborameHus

ITporokom oT _ 2015 SN0 A,
3aB. kadenpoi U.A. I'pumys

PaGodasi TporpaMMa TepecMOTpeHa, o0cyIkaena u onoOpeHa UL peany3aiy B 2023 - 2024
y4eGHOM oMy Ha 3aceaHuy Kadenpsl ['eonornu, MapKIeHIepCKoro esa 1 oborameHus

[TpoToxomor ___ 20 1 Ne

3aB. xadenpoi W.A. I'pumns

PaGouas IporpamMma IepecMOTpeHa, 06ey kieHa i on00peHa UL pealu3alii B 2024 - 2025
yaeGHOM roJly Ha 3aceTaHiy Kaenpsl ['eonorny, MapKIeliIepcKkoro eia i 00oTamerys

[TporoxkomoT ___ 20 T Ne L
3aB. xadenpoi U.A. T'pumus

PaBouast mporpamMmMa MepecMOTPeHa, 00Cyxk/IeHa 1 0n00peHa it peaTu3aly B 2025 - 2026
yueGHOM rojTy Ha 3acenaHuu KaQenpsl [eomorny, MapKIeliiepcKkoro Aeia i oboramenus

IIpotokomoT __ 200 1. Noo .
3aB. kabenpoi W.A. I'pumus




HenssmMu ocBoeHHst AUCHUILIUHBL «OKYyCKOBaHHME U TepepaboTKa ChIPbS» SBISIOTCA
pa3BUTHE y CTYAEHTOB JIMYHOCTHBIX KAuecTB, a TakXke (OPMUPOBaHUE MPOGECCHOHATBHBIX
KoMIieTeHImii B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC BO no cnenmansaoctu 21.05.04 I'oproe
JIeTI0.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuumimHa OKyCKOBaHME U IepepadOTKa ChbIpbsl BXOJUT B BapUAaTUBHYIO 4YacTb
y4eOHOTro T1aHa 00pa3oBaTeIbHON MPOTPAMMEI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hopMuUpOBaHHBIC B pe3yJIbTaTe U3yUYCHUS AUCITUTUTHH/ TPAKTHK:

Xumust

['paBUTAIIMOHHBIN METOT 00OOTAIICHUS

®D10TalIMOHHBIA METO 000TaI[EHUS

CrnenmaibHbIe 1 KOMOMHHUPOBAHHBIE METO/IbI O0OTaICHUS

TexHoJIorus 000raneHus IO0JIC3HEIX HCKOIIAeMBIX

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[IpounzBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[ToaroroBka K 3aIIMTe U 3alIUTA BBITYCKHOMN KBAJIM(DUKAIIMOHHONW PabOThI

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

TUCHUILUTUHBI (MOYJIs) ¥ IIJIAHUPYEMBbIe Pe3yJabTaThl 00yUeHu s

B pesynbpTaTe ocBoeHMs TUCHUILTUHBI (Moynsl) «OKyCKOBaHUE U MepepaboTKa CHIPhS»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU

OIIK-4 roTOBHOCTBIO C C€CTCCTBCHHOHAYYHBIX MO3UIIUM OLIEHUBATh CTpPOCHUC, XUMHYECKHUH U
MI/IHepaJ'IBHHﬁ COCTaB 3€MHOM KOPHI, MOp(bOJ'IOFI/I‘IGCKI/IC OCOOCHHOCTH M T€HESTHYECKUE THUIIBI
MeCTOpO)KI[eHI/Iﬁ TBCPABIX ITOJIC3HBIX HCKOIIACMbIX ITPU PCIICHUU 3aaaY 110 PAllMOHAIBHOMY U
KOMITIJICKCHOMY OCBOCHHUIO I'€COPECYPCHOI0 NOTCHIHAJIa HEAP

3HaTh CTPOEHHE, XUMUYECKUNA U MUHEPAIbHBIM COCTAaB 36MHOU KOPBI,
MOpP(OJIOTHUECKHE OCOOCHHOCTH U T€HETUYECKHE THITBI MECTOPOXKICHH I
TBEPJBIX MOJIE3HBIX MICKONAEMBIX IIPH PELICHUH 3a/1a4 10 pallOHATIbHOMY U
KOMILUIEKCHOMY OCBOCHHIO I€OPECYPCHOI0 MOTEHIIMAIIA HEAP

YMers MIPUMEHATHh HAYYHbIE METObI U MEPONIPUSTHS IS PEIICHUH 3a7a4 110
paLOHAIbHOMY U KOMILIEKCHOMY OCBOCHHIO I'€OPECYPCHOIO ITOTEHIHAa
HEeIp

Bmanets HaBbIKaMH IIPUMEHEHUS HAYYHBIX METOJIOB U MEPOIIPUATHN JUIsl pEIICHUN

3a/1a4 N0 pallMOHAJIBHOMY U KOMIUIEKCHOMY OCBOEHUIO F€OPECYPCHOTO
MOTEHIIMaja HeJp

I1IK-13 ymMeHHeM BBINOIHATH MAPKETUHIOBBIE UCCIIEIOBAHNUS, TPOBOIUTh SKOHOMUYECKHAN
aHaJM3 3aTpar Ul peaanu3aluy TEXHOJIOIMYECKUX IPOLECCOB U MPOU3BOJICTBA B LIEJIOM

3HaTh MCTOABI U MEPOIIPHUATHUSA 11O BBINTOJIHECHUIO MAaPKECTUHIOBBIX HCCHCHOBaHHﬁ,
IpOBOAUTDH 3KOHOMHUYECKHUM aHAIU3 3aTpar i pain3alun
TEXHOJIOTHYCCKUX MMPOUCCCOB U MMPOU3BOACTBA B LICJIOM




YMmerb MIPOU3BOJIUTH CPABHUTEIBHYIO OILICHKY SKOHOMHUYECKOH 3(pPeKTUBHOCTH
MPUMEHEHHS PA3InYHBIX METOJIOB IEepepabOTKH MPUMEHUTENIBHO K
JTAHHOMY I10JIE3HOMY HCKOIIaeMOMY U POAYKTaM 00OTaleHHSI.

Bnanets METOAaMHU U MEPOIPUATUSAMH I10 BBIITOJIHEHUIO MAPKETUHIOBBIX

HCCHGHOBaHHﬁ, IMPpOBOIUTD SKOHOMUYECKUM aHaIU3 3aTpar i peain3dalun
TEXHOJIOTHYECKHUX IIPOLECCCOB U IIPOU3BOACTBA B LICJIOM

[1CK-6.3 crtocoOHOCTBIO BEIOMPATh M PACCUNTHIBATh OCHOBHBIE TEXHOJIOTHYECKUE TTapaMeTPhl
3P PEKTUBHOTO U SKOJIOTHIECKH 0€30I1aCHOTO MPOU3BOACTBA paboT 1o rnepepaboTke u
000TaIeHNI0 MUHEPAILHOTO CHIPhsl HA OCHOBE 3HAHWN MPHHIIUIIOB TPOSKTHPOBAHUS
TEXHOJIOTHYECKUX CXEM 000raTUTEILHOTO IMPONU3BOACTBA U BBI60pa OCHOBHOI'O U
BCIIOMOT'aTeILHOTO 000TaTUTENFHOTO 000pyI0BaHHS

3HaTh

OCHOBHBIE ITOHSTHS METO/I0B, CIIOCOOOB M CPEJCTB MOJIYUEHHSI ChIPbS U
KOHLIEHTPATOB MpHU NepepabOoTKU MOJE3HBIX UCKOMAEMbIX JUISl CO3aHus,
perynupoBaHus 3pHEKTUBHOIO U S3KOJIOTUYECKH O€3011aCHOTO
IIPOU3BOJICTBA

YmMmern

BBIOMPATh TEXHOJIOTHIO MMPOU3BOJICTBA PAOOT MO 0OOTAIIEHUTO MOJIE3HBIX
HCKOITaeMBIX, IPUMEHSTH CITIOCOOBI U CPEACTBA JIJIS IOTYYCHUS
KOHAWIIMOHHBIX KOHIOCHTPATOB JJI CO3AaHUA, PETYIIMPOBAHUA

3¢ PEKTUBHOTO U IKOJIOTUYECKH OE30IIaCHOTO TIPOM3BOJICTBA

Brnaners

CIIOCOOHOCTBIO BI)I6I/IpaTB H paCCUUTBIBATb OCHOBHBIC TCXHOJOTMYCCKUC
napaMeTpbl  APPEKTUBHOTO U IKOJIOTUYECKH OE30M1aCHOTO IIPOU3BOICTBA
paboT 1o nepepaboTke U 0OOTAIEHUIO MHHEPAIBHOTO CHIPhS HA OCHOBE
3HAHWUW TPUHIIUIIOB IPOEKTUPOBAHUS TEXHOJIOTHUECKUX CXEM
000TaTHTENBHOTO MPOM3BOJICTBA U BEIOOPA OCHOBHOTO M BCIIOMOTaTEIIEHOTO
000raTUTENIHLHOTO 000PYIOBAHUS

[1CK-6.6 criocoOHOCTHIO0 aHATU3UPOBATH U ONITUMHU3UPOBATH CTPYKTYPY, B3aUMOCBSI3H,
(GyHKIIMOHATHFHOE Ha3HAYEHUE KOMITJIEKCOB I10 J00bIUe, IepepadoTKe U 000TaIIEeHHUIO MOJIE3HBIX
MCKOMAeMbIX U COOTBETCTBYIOIINX MTPOU3BOJCTBEHHBIX OOBEKTOB TP CTPOUTENHCTBE U
PEKOHCTPYKIMU C YUETOM TPEeOOBAHUI TPOMBIIIJIEHHON U 9KOJOTMYECKON 0€30MacHOCTH

3HaTL MIPUHIIMITBI ¥ METO/IBI CO3/IaHUSI KOMIUIEKCOB IO 100bIue, mepepadoTKe U
000ralleHHIO MOJIE3HLIX HCKOMAEMBIX

yMCTI) HpI/IMeHHTI) HpI/IHHI/IHI)I 1 METOJAbI CO3aHUA KOMIIJIEKCOB I10 }1061)1‘16,
nepepaboTke U 00OTAICHHUIO MOJIE3HBIX HCKOMAEMbIX

Bnaners CIIOCOOHOCTBIO aHATM3UPOBATH H ONTHMH3UPOBATH CTPYKTYPY,

B3aMMOCBSI3H, PYHKIIMOHAILHOE Ha3HAUYE€HHE KOMILIEKCOB 0 00bIUe,
nepepaboTke U 0OOTAICHHUIO TTOJIE3HBIX NCKOMTAEMBIX M COOTBETCTBYIOITUX
MIPOU3BOJICTBEHHBIX OOBEKTOB C yUETOM TPeOOBAaHUI MPOMBIIIUICHHON U
HKOJIOTHIECKOI 0€301MacHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 119,3 akan. yacos:
—ayauropHas — 114 akan. yacos;
— BHeayIuTOpHas — 5,3 akaJi. 4acoB
— caMOCTOsITeNIbHAS paboTa — 25 akaj. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast ) =
o | xonraxTHAs pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. Jacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) £ B . p Kon
S 3 ©| camocTosTenbHOI | ycieBaemocTH U
JTACIUTUTAHBI 3 [ ., | xomnereHuun
O 2 £ paboThI TIPOMEKYTOYHOMH
nma0. | mpakrT. | Q3
Tlex. Z'g aTTecTaluu
3aH. 3aH. (O &
1. OkoMKOBaHHE KOHIICHTPATOB
1.1 TeopeTnyeckre OCHOBBI
OKOMKOBaHHS TOHKO
M3MEeTbYESHHBIX
Nzyuenue
MaTepHuasoB. OCHOBHOM 1
DU3UKO-XUMUYECKUE N OIIK-4,
JIOTIOJTHUTENILHOU
OCHOBBI, MEXaHUKa u MK-13,
10 5 JUTEPATYPHI 110
IMHAMHUKA rporecca. ML IICK-6.3,
Tomyuenue CBIPBIX et ’ I1CK-6.6
- KOHCIIEKTa
OKATBIIIEH. o
JIEKLIUH.
TexHoso-ru4eckast cxema u
o0opynoBaHue ma| 11
TIOJTY4CHUS CBIPBIX
1.2 BbicoKOTEMITEpATYPHBIHA
OOXKHI' CBIPBIX OKAaTbILIEH. W3zyuenue
DU3NKO-XUMUYECKHE OCHOBHOMH 1 3anmra OTIK-4
MPOLIECCHI npu JIONOJIHUTENIBHOM | 11abopaToOpHBIX '
IK-13,
YIIPOYHSIONIEM o0xwre 10 (20/10M 10 | awmTeparypbl O pabor. [ICK-6.3
OKAaTBIIIEH. JMCIUIIINHE, KonTponbnas [ICK 6. 6’
TeXHOJOTUYECKHE CXEMbI U KOHCIIEKTa pabora '
obopynoBanue. KauectBo JICKITHH.
TOTOBBIX OKaTHIIIEH.
Hroro no pazneny 20 |20/10M1 15
2. DBpukerupoBaHue pya U
KOHIICHTPATOB
2.1  Ou3UKO-XMMHUYECKHE
OCHOBBI  OpHUKETHPOBaHHUS Nzyuenue
pya, KOHLIEHTPATOB u OCHOBHOU U OIIK-4,
yrien. Caasyromue 11| s JIOTIOJTHUTEJIbHOU MK-13,
BEIIIeCTBA npu JUTEPATYPHI 110 I1CK-6.3,
OpUKETHPOBAaHUHM DPYA | JTUCLIUTUIMHE, I[ICK-6.6
yrieid. OGopynoBaHue ISt KOHCIIEKTA JICKIMH
OpUKETHPOBAHHS




2.2 «XoIogHOoE» i

«ropsraee»
OpHKeTHpOBaHNE u HU
P p s 3yae Ve Samura
TEXHOJIOTMYECKHUE CXEMBI U OCHOBHOM 1 OIIK-4,
. | maboparopHbIX
obopynoBaHue UL JIOTIOJTHUTEJILHON IK-13,
4 120/10U1 5 pabor.
OpHUKCTUPOBAHUSL. JUTEPATYpPHI IO IICK-6.3,
KonTponbnas
TpeOoBaHusi K KadecTBY JTUCLIUTUIHAHE, aGora I1CK-6.6
OpuKeTOB. [lytn KOHCIEKTA JIEKIIUN p
COBEPIICHCTBOBAHUS
TEXHHKA W  TEXHOJIOTHH
Uroro no pazaeny 12 |120/10M1 5
3. Arnomepamus  pyn U
KOHIICHTPaTOB
3.1 DU3NKO-XUMHUUECKHE N3ydenue
. 3amura
MPOLIECCHI npu OCHOBHOMH U OIIK-4,
. | maboparopHbIX
arJioMepanun pyx u 10 JIOTIOJTHUTEIbHON aGoT [K-13,
KOHIIEHTpaToB. OCHOBHBIC JUTEPATYPHI 110 p ) I1CK-6.3,
KonTponpaas
napameTpsl mporiecca JTUCLIUTUINHE, aGora [1CK-6.6
arioMepanun KOHCIEKTa JICKIUH p
11
3.2 TexHONMOTHYECKAS
cxeMa U 00OpyIOBaHUE Wsyuenne 3amuTa
arJIoMeparoHHON OCHOBHOI 1 1ab0PaTOPHBIX OIIK-4,
pant JIOMOJHUTEILHON patop I1K-13,
(habpukm. [Monroroska 10 | 62U pabor.
JUTEPaTyphl O I1CK-6.3,
MIAXTHI K CIIEKaHHIO. KonrponbHas
JIACIHTIINHE, IICK-6.6
TpeboBaHusi K KadeCTBY N pabora
KOHCTIEKTA JIEKIHHA
ariomepara.
HWroro no pazneny 20 | 6121
4. KokcoBaHue yriei
4.1 TloaroroBka KOKCOBBIX N3ydenue
. 3amura
[IHUXT. IIpouecc OCHOBHOMU U OIIK-4,
. | maboparopHBIX
KOKCOBaHHUSI, KOKCOBBIE JIOTIOTHUATEIBLHOM I1K-13,
111 8 8 5 pabor.
Meyu. TpeboBanus K JUTEPATYPHI 110 I1CK-6.3,
KonTponpras
Ka4yecTBY JMCIUIIINHE, aGora IICK-6.6
METAJLTYPTUYECKOTO KOKCA. KOHCIEKTa JICKIUH p
HWroro no pazneny 8 8 5
Hroro 3a cemectp 60 |54/221 25 9K3aMeH
OIIK-4,ITK-
Hroro no aucnumninuae 60 |54/221 25 JK3aMeH 13,IICK-

6.3,JICK-6.6




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce nmpemnosaBaHus — JUCHMIUIMHBI — IPUMEHSIOTCS  PA3jIMYHbIE  BUAbBI
00pa3oBaTeNbHBIX TEXHOJIOTHUM.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsl B IpoLecce BBIIOJHEHUs J1a00paTOpHBIX padoT.
OcBoeHHE TEOPETHUYECKOrO0 MaTephalla M BBIIOJHEHHUE JIa0OPAaTOPHBIX pabOT TMO3BOJISIOT
CTYAEHTaM OCO3HaTh KOMIUICKCHBIN XapakTep Kypca, €ro OpraHM4YecKyr CBs3b C JIPYTUMHU
JUCHUTUTMHAME; C(hOPMHUPOBATh 3HAHMUA O IPOIECCaX OKYCKOBAaHHMS M METaJUTyprHYeCKHX
nporeccax, a TaKkKe B JajbHEHIIEM IPUMEHUTh IIOJIyYCHHbIE 3HAHHUA B IPAKTUYECKOH
JESTENIbHOCTH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAaHUM UM (OPMHUPOBAHHE OCHOBHBIX
NPEeCTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BAaHUEM MYJIbTUMEIUITHOTO 000pYyI0BAHUS.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPSAMYI0 TPAaHCISALUI 3HAHUM  OT
npernojiaBaTess K CTyIEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILTFOCTPATUBHBIX
METOJIOB 00yueHHUsI). YueOHasl AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK MPaBUIIO,
PENpOaYKTUBHBIN XapakKTep.

®opmbl y4eOHBIX 3aHATHH C CTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmanvoHHas JeKuMs — IOCJelOBaTelbHOE  H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHHH 1O KaXJIOMy BONpPOCY IUIaHa 3aHATUS C E€AMHBIM Ui BCeX IepeuHeM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTTOTHUTEIBHOMN JTUTEPATYPHI.

IIpakTHyeckoe 3aHATHE, MOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HaBBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

2. TexHosoruu MpoOIEeMHOro oOyueHHs] — opraHu3aius o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpasi MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YyUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAaHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

®opmbl y4eOHBIX 3aHATHUI C UCIOIB30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00y4EHUs:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B (GoOpMe NPAKTHUKyMa — OpraHu3anus ydeOHoW paboThl,
HalpaBlIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HABaTEeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJIOIMH — OpraHu3alus 00pa3oBaTeIbHOTO Mpollecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMHU MOJIETICH MOBEICHUS B paMKaX MPeI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYyeOHass urpa — ¢opma BOCCO3/IaHUS NPEIMETHOIO M COLMAIBHOIO COJIEpXKaHUS
Oyaymelt mpodeccHoHaIbHON JAEATENbHOCTH CIEHUANNCTa, MOJEIUPOBAHUS TAaKUX CHCTEM
OTHOUICHU, KOTOPbIE XapaKTEePHBI JIJIs1 3TOU I€ATEIbHOCTH KaK LIEJI0TO.

JlenoBasi Urpa — MOJEIMPOBAHUE PA3IMYHBIX CUTYallui, CBA3aHHBIX C BBIPAOOTKOW U
MPUHITUEM COBMECTHBIX PELICHHH, 00CYX/IEHUEM BOMPOCOB B PEXKHME «MO3IOBOTO HITYpMay,
PEKOHCTPYKIMEH (PYHKIIMOHATIBHOTO B3aUMOJICHCTBUSA B KOJIJIEKTHBE U T.I1.

PoneBast urpa — umMTanMg WM PEKOHCTPYKLUS MOJIENEH POJIEBOrO IOBEICHUS B
IIPEJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTHHM MPOEKTHOTO OOYYECHHS — OpraHu3aius oOpa3oBaTeILHOTO Ipoliecca B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3aJa4d WM BBIOJIHEHUS
yueOHoro 3ananus. [IpoekT npennongaraeT COBMECTHYIO yu4eOHO-I103HABATEIbHYIO 1€ TEIbHOCTh
IPYIIIBI CTY/IGHTOB, HAIIPABJICHHYIO HA BEIPAOOTKY KOHIICTIIIIH, YCTAHOBIICHUE



nenel u 3aaad, GOpPMYyIUPOBKY OKUAAEMBIX Pe3yIbTaTOB, ONPEICICHNE IPUHIINIIOB U METOIHK
pEeIICHUs] TIOCTABJICHHBIX 3aJay, IUIaHMPOBaHHUE XoJa paloThl, TOWCK JOCTYIHBIX U
ONTHMAJBHBIX PECYPCOB, TOATANTHYIO PEaTu3alliio TUIaHa pa0oThl, MPE3CHTAIMIO PE3YIbTATOB
paboThI, UX OCMBICIICHUE U PEDIKCHIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCKuid  TMPOEKT — CTPYKTypa mpuOIMmKeHa K (opmaTy HaydHOTO
UCCIIeI0-BaHUs (JI0KA3aTEeNbCTBO AKTYalbHOCTH TEMBI, OIPEICICHHE HAy4YHOW MPOOIeMBbl,
npeaMeTa U O0BbEKTa HMCCICNOBAaHUS, IElIeH W 3a7ad, METOJI0OB, MCTOYHUKOB, BBIJIBH)KCHHE
TUIOTE3bI, 00001IIeHUE Pe3yTbTATOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBOpueckuii MPOEKT, KaK MPaBWIO, HE MMEET JCTAIBHO MPOpPaOOTaHHON CTPYKTYpHI;
y4eOHO-TI0O3HABATENbHAS JIEATENILHOCTh CTYJIEHTOB OCYILIECTBIAECTCS B pPaMKaXx pPaMOYHOTO
3aJIaHusl, IOJYMHSSACH JIOTUKE U MHTEPECaM YYaCTHUKOB MPOEKTA, JKaHPy KOHEUHOT'O pe3yibTaTa
(razera, pUIBM, IPA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

NudopmannonHpli  MpoekT — y4yeOHO-TIO3HABAaTENbHAs JCSATENBHOCTh C  SIPKO
BBIPQXCHHOW 3BPUCTUYCCKON HAMMPABICHHOCTHIO (ITOUCK, OTOOP M CUCTeMAaTH3aIus HPOPMAITUU
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMed, ee aHaIu3 U
o0o01mIeHue 1151 Mpe3eHTaK 00JIee IIMPOKON ayTUTOPHH).

5. IHTepaKTUBHBIE TEXHOJOTHH — OPTaHM3aIlds 00pa30BaTEIBLHOrO Ipolecca, KoTopas
MpEANnoaaracT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YYACTHUKOB, JOCTH)KEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JJIsi HUX oOpa3oBaTelbHOTO pe3ynbrata. Hapsmy co
CIEIUATU3UPOBAHHBIMU  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIICKUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTEIbHBIX  TEXHOJOTHH.
HHTEpakTHBHOCTD MOAPA3YMEBALT CYOBEKT-CyOBEKTHBIC OTHOIICHHUS B X0JI¢ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEiCS HHPOPMAITMOHHO-PECYPCHOM
Cpepbl.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBS3M» — JIEKIHS-TIPOBOKAIMS (M3JI0KEHUE MaTepHala C 3apaHee
3aIJIaHUPOBAHHBIMU omudKamm), JIeKIUA-0ecea, JEKIUSA-TUCKYCCH,
JEKIUSA-TIPECCKOH(EPEeHIIHS.

CeMmuHap-IuCKyCcCUs — KOJIJIEKTUBHOE OOCYXIACHHE KaKOro-TMOO CIIOPHOTO BOMPOCA,
npoOyieMbl, BBHISBICHHE MHEHHH B Tpymme (MEXIpYNIoBOH AMAalor, JTUCKYCCHS Kak
CIIOp-TUasor).

6. HHdpopManmOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opraHu3aiys 00pa30BaTeILHOTO MPOIlecca, OCHOBAHHAS HA TPUMEHEHUH CIICIIMAIU3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C WCIOIB30BAaHUEM WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIL:

Jlexumsi-Bu3yanu3anuss — W3JI0KEHUE COJEPKAHMS COMPOBOXKIACTCS Tpe3eHTaIen
(TeMoHCTpaIel yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUICOMATEPHUAIIOB).

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMN
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. EsmenoBa, I'.JI. HampaBieHue KOMITJIEKCHOTO HCIIOIB30BaHUSI MUHEPATLHOTO CHIPhS
[DnekTponHbIid pecype]: yueoHoe mocodue / I'.JI. EBmenoBa. — Kemeporo : Ky3s['TY umenn
T.®. I'opbauena, 2017. — 115 c.—ISBN 978-5-906969-05-7. —Pexxum nocrymna:



https://e.lanbook.com/book/105391

2. Topoaunuenko, B.M. OcHOBBI TOPHOTO jea] DIeKTpOoHHbIH pecype] : yueonuk / B.1.
['oponnnuenko, A.Il. JImutpueB. — 2-e uzn., crep. — Mocksa : I'opnas kuura, 2016. — 443 c.
— ISBN 978-5-98672-434-8. — Pexxum nocryma: https://e.lanbook.com/book/101753

3. OCHOBBI METAILTYPIHYECKOTO IPOU3BOJICTBA [ DNEKTPOHHBIN pecypc]: yueOHuk / B.A.
burees, K.H. Bnosun, B.M. Konokosnbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017.
— 616 c.— ISBN 978-5-8114-2486-3. — Pesxum nocrymna: https://e.lanbook.com/book/90165

0) lonoJiHMTEILHASA JIATEpaTypa:

1. bensieB, C.B. OcHOBBI METAJUTYPrUYECKOTO U TUTEHHOIO IPOU3BOJICTBA [ DJIEK

TPOHHBIH pecypc]: yuedHoe mocodue / C.B. Benses, U.O. Jleymun. — Pocro-ua-/loHy :
®e-auke, 2016. — 306 c¢. — ISBN 978-5-222-24740-2. — Pexum Jocryma:
https://e.lanbook.com/book/102277

2. Bockoboiinukos, B.I". Oomias metamnyprus / B.I'. Bocko6oiinukos, B.A. KyapuH,

A.M. Skymes. M.: Akanemknura, 2005. 768 c.

3. Aopamos A.A. IlepepaboTtka, oOoranieHre U KOMILICKCHOE UCIIOJIb30BAHUE TBEPIBIX
nonie3HbIX uckonaembix. T.11 TexHnonorust oboraiieHus: MOJE3HBIX UCKOMAaeMbIX: Y4eOHUK. M.:
MITYVY, 2004.-471c.

4. A6pamoB A.A. Texnomnorus nepepaboTku U oboramienus pya: Yue6. mocod. B 2 ku. —
M.: U3zparenscteo MITY, 2005.

5. Heronsa, E.IO., Mymmuna, 3.P., Uynposa JI.B. IlepepaboTka u uCHOIb30BaHUE
npo-IyKTOB oboramenus. Yued. mocooue. Marautoropck: MI'TY, 2008 r.

6.Jto6umoBa, WN.I1. OxyckoBaHHe NPOAYKTOB OOOTAIICHUS] PYIHOTO CHIPhS: Yuel.
no-cobue. Marauroropck: MI'TY, 2006 T.

7. Jlrobumosna, N.I1., Jleroas, E.}O. [lepepaboTka KOHIIEHTPATOB Py YEPHBIX METaI

70B. Metoaudeckas pa3padorka. - Marautoropck: MI'TY, 2007 r.

8. Berman, E.®. OxyckoBanue py/ 1 KOHIIEHTPAToB.- M.: Metamryprus, 1968.

9. Tlepuoamueckue wuzmanusa: «Oboramenue pya», «lopHbI x)ypHam», «3Bectus
BBICHINX y4€OHBIX 3aBeJICHUIT», pedepaTuBHBIN xypHaI «[ opHOE 1ET0».

B) MeTonuyeckue ykazaHus:

Herons E.}O., HlaBakynesa O.I1. IlepepaboTka mone3HbIX UCKOMAEMbIX [DIEeKTPOHHBIN
pecypc] : mpaktukym / MI'TY. - Maruautoropck : MI'TY, 2017. - 1 3JeKTpOH. ONT. JUCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) IIlporpammHuoe o6ecnieyenue u UHTEpHET-pecypehl:

https://e.lanbook.com/book/105391 EsmenoBa, I'.JI. HampaBieHue KOMILJIEKCHOTO
UCIIOJIb30BaHUSI MHHEPAIBHOTO ChHIpbsi: yueOHoe mocooue / I'.JI. EBmenoBa. — Kemeposo :
Ky3['TY umenn T.®. I'opbauena, 2017. — 115 c.—ISBN 978-5-906969-05-7.

https://e.lanbook.com/book/101753 Topoauuuerko, B.M. OcHOBbI TOpHOTO jena :
yueOnuk / B.W. T'opoganuenko, A.I1. JImurpueB. — 2-e u3za., crep. — Mocksa : ['opHas kHura,
2016. — 443 c. — ISBN 978-5-98672-434-8.

https://e.lanbook.com/book/90165 OcHOBBI METAUTyPrHYECKOro IMPOU3BOACTBA
yueOnuk / B.A. burees, K.H. Bpoun, B.M. Komokonbiies, B.M. Canranuk. —
Cankr-IlerepOypr : Jlanp, 2017. — 616 c. — ISBN 978-5-8114-2486-3.



https://e.lanbook.com/book/105391%202
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https://e.lanbook.com/book/101753
https://e.lanbook.com/book/101753
https://e.lanbook.com/book/90165
https://e.lanbook.com/book/102277%202
https://e.lanbook.com/book/102277%202
https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/105391
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https://e.lanbook.com/book/90165

https://e.lanbook.com/book/102277 benses, C.B. OCHOBBI METaLTypruyecKOro u
JIMTEHHOTO MPOU3BOJICTBA | Y4eOHOE

nocob6ue / C.B. bensie, U.O. Jleymmn. — PocroB-Ha-/lony : ®enunkce, 2016. — 306 ¢. —
ISBN 978-5-222-24740-2.

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk neiicTBUS TULEH3UU

MS Windows 7
Professional(us  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOJTHO PaCIPOCTPAHIEMOE 0OCCCPOUHO
MS Office 2007 |, 135 1 17.09.2007 Geccpouno
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchluIKa

HannonanbHas
uadopmaiMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuil MHJIEKC HAy4yHOIO LUTUPOBAHHUS
ITouckosas cuctema Akanemust Google (Google
Scholar)

Undpopmannonnass cucrema - EnuHoe OKHO
JIOCTYTa K MHPOPMALIMOHHBIM pecypcaM
Poccuiickas ['ocynapctBeHHas — OuOimoTexa.

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Karamoru

IneKTpoHHbIe pecypckl bnbmmorexu MITY wm. http://magtu.ru:8085/marcweb2/Default.asp
I''1. HocoBa

MexnyHaponHas pedepaTruBHas u

http://scopus.com

MOJITHOTEKCTOBAsl ~ CIIpaBOYHAas 0a3a  JaHHBIX
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe AUCIUIUINHBI BKITIOUAET:

Tun u Ha3Banue ayautopun OcHalleHUe ayAUTOPUH

JlexumonHasg aynutopuss MyJbTUMENUHHBIE CPENCTBA XpPAHEHWs, Iepeladyud M
npeJicTaBiIeHus yueOHON HHPOpMAITIH.

JIaGoparopust MexaHU4YeCcKHX uccienoBanuii 1. JIuckoBblif rpanynsTop

2. Pyuanoii mpecc (P=1 1)

3. Pyunoii npecc (P=10 1)

4. Mydenn

5. CymumbHbIH mKadg

[lomemenue ans  XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXHBaHUS  yueOHOIo
obopynoBanust Illkaper a7 XpaHeHus Y4eOHO-METOAMYECKOW JOKYMEHTAlMM, Y4eOHOro
000pyI0BaHUS ¥ Y4€OHO-HATJISATHBIX TTOCOOUH.
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6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

[To mucruruinae «IlepepaboTka U UCMOJIL30BaHKE IPOAYKTOB OOOTAIICHHS TIPETyCMOTPEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

CamocrosTenbHas paboTa CTyIEHTOB IOCTPOSHA TAaKUM 00pa3oM, 4To B IpoIecce padoTh
CTYJEHTBI 3aKPEIUISIIOT 3HAHUS, TOTYYESHHBIE B IIPOLIECCE TEOPETHUECKOr0 O0yUeHUsl, TEM CaMbIM
dbopMupyroT pohecCHOHAILHBIC YMEHHS i HABBIKU.

B npornecce nzydyeHus: AMCHUIUIMHBI OCYIIECTBISAETCSA TEKYIIUN U IEPUOJUUECKUN KOH-TPOJIb
3a pe3ysbTaTaMHi OCBOEHHs y4eOHOTo Kypca. TeKkymuii KOHTPOJb OCYIIECTBIISIETCS
HEIMOCPE/ICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlIeH ], 0000I1IeHNs U CCTeMaTU3alluy 3HaHUH,
YMEHUH, BJIaJICHUS] HABBIKAMU U MO3BOJISIET ONEPATUBHO JIMarHOCTUPOBATH U KOPPEKTUPOBAT,
COBEpIICHCTBOBATh 3HAHUS, YMEHHUS U BJIa/ICHUE HABBIKAMU CTYACHTOB, O0ECIIeUnBaeT
CTUMYJIMPOBAHUE U MOTUBAIIMIO UX JEATEILHOCTH HA KAXKI0M 3aHATHH. TeKyIuid KOHTPOJIb
ocyliecTBIsieTcs B popMe yCTHOTO orpoca (codece1oBaHms ).

[Teproardeckuii KOHTPOJIb [IETh KOTOPOro 0000IIEHNE U CHCTEMATH3AIUs 3HAHUH, IPOBEpKa
3¢ (HeKTUBHOCTH YCBOEHUS CTYACHTAMU OMPEAEICHHOT0, JOTHYECKH 3aBEPIICHHOTO COIeP KaHUS
yueOHOro MaTepHala OCyIIECTBISETCS B (OpME 3aIIUThI JJAOOPATOPHBIX, KOHTPOJIbHBIX padoT.

OueHoYHbBIE CpeACTBA AJI IPOBEACHUS TEKYIIEH aTTecTaluu

KOHTPOJIBHAS PABOTA

Bapuant Ne 1
1. Knaccudukanus nmpoueccoB OKyCKOBaHUS MOJE3HBIX HCKONaeMbIX. OCHOBHBIC TOHSITHS.
2. OU3UKO-XMMHYECKHE OCHOBBI OPUKETHPOBAHUS Pyl M KOHIIEHTPATOB. CBA3YyIOIINE
BEIIIECTBA MTPU OPUKETHUPOBAHUY Py U KOHIIEHTPATOB. TpeOoBaHuUs K KaueCTBY OpPHUKETOB.
BapuanTt Ne 2
1. Knaccugukaius npoueccoB 0KyCKOBaHHs MOJIE3HBIX HcKonaeMbIX. OCHOBHbBIE
TTOHATHSI.
2. Teopernueckue OCHOBbI OKOMKOBAHHS TOHKO-U3MEJIbYEHHBIX MaTepHasoB.
OU3KO-XMMHUYECKHE OCHOBBI, MEXaHHUKA U IMHAMHKA TPOIECCa.

Bapuanm Ne 3
1. Knaccugukanus npoueccoB OKyCKOBaHHS MOJE3HbIX HCKOMaeMbIX. OCHOBHbBIE
IIOHATHSA.

2. TexHonoruyeckas cxema 1 000pyioBaHHEe arjaoMepaluoHHoi ¢padbpuku. [lonroroBka
HIMXTHI K clieKaHuio. TpeOoBaHUs K KayecTBY arjiomepara.

Bapuanm Ne 4
1. Kuaccugukanus npoieccoB OKyCKOBaHUS MOJE3HBIX HCKONaeMbIX. OCHOBHBIE
IIOHATHS.

2. OU3UKO-XUMUYECKHE MPOLIECCHI IPU YIPOUHSIONIEM 00KUTe OKATHIIICH.
TexHonornueckue cxembl 1 000pyaoBaHue. KauecTBo roTOBBIX OKATHIMIEH.

Bapuanm Ne 5
1. Kimaccudukanus mporieccoB OKyCKOBaHUS MOJE3HBIX HCKOTaeMbIX. OCHOBHBIE TIOHSTHS.
2. OU3MKO-XMMUYECKHE MPOILIECCH IPU arjoMepaluy pyJ U KOHIIEHTPATOB.

Bapuant Ne 6
1. Kunaccudukanus npoieccoB OKyCKOBaHUS MOJE3HBIX HCKOoNaeMblX. OCHOBHBIE
IIOHATHUA.

2. OU3NKO-XMMHUUYECKHE OCHOBBI OpUKETHUPOBaHMs yriiei. CBs3YIOIINE BEIIECTBA MPH
OpukeTHpoBaHUU yriei. TpeOoBaHuUs K KaueCTBY OpPUKETOB.



Bapuant Ne 6

1. KJ'IaCCI/I(bI/IKaI_[I/IH IMPOUECCOB OKYCKOBAHUSA ITOJIE3HBIX NCKOITACMBIX. OCHOBHBIC TTOHATHS.

2. TloaroroBka KOKCOBBIX MIMXT. IIporiecc KOKCOBaHMS, KOKCOBBIE me4yn. TpeboBaHMs K
Ka4eCTBY METaJLUIypru4ecKoro Kokca.

IIpuMepHBIii IepeYeHb TEM U 3aJaHUH IS IOATOTOBKH K IK3aMEHY:

1.
2.

3

Knaccugukanus npoueccoB 0KyCKOBaHHs I10JIE3HBIX HCKOIAEMBbIX.

DU3UKO-XUMHUYECKHE IPOLECCHI IIPU arjIoMepaluu Py U KOHIEHTPATOB.

. TexHonoruueckas cxema u 000pyAoBaHue arjoMepaunoHHoi padbpuku. [loaroroska
IIMXTHI K criekanuio. TpeGoBaHus K Ka4ecTBY arjioMepara.

. TeopeTnueckre OCHOBBI OKOMKOBAHHSI TOHKO U3MEJIbYEHHBIX MATEPUAIIOB.
PU3K0-XMMHUUYECKHE OCHOBBI, MEXaHHUKA U JMHAMMKA IIpoLiecca.

. TexHonoruueckas cxema u 000py0BaHHE ISl OTYYEHUS ChIPbIX OKAThIIIEH.
Be3006xuroBeie METO/IbI YIPOUHEHHSI CHIPBIX OKaThIIeH. TeXHOIOrn4eckne cXxemMbl 1
o0opyoBaHue.

. BeicokoTemMnepaTypHblil 00KUT CIPbIX OKaThIleH. DU3NKO-XUMUYECKHE MTPOLIECCHI TPU
YIPOUHSIOIIEM 00Kure okatbiiiell. TexHonornueckue cxemsl 1 obopynoBanue. Kauectso
TOTOBBIX OKaTBIIIEH.

. PU3UKO-XMMHUYECKHE OCHOBBI OPUKETHPOBAHUS PY/Jl, KOHLIEHTPATOB U yriel. CBszyromue
BelIeCcTBa IpU OPUKETUPOBAHUU PYA U YIIIEH.

. «XO0J0HOE» U «ropsiuee» OpUKETUPOBaHHUE, TEXHOJIOTHYECKUE CXEMBbl U 000pYI0BaHUE IS

OpukernpoBanus. TpeOoBaHHS K Ka4eCTBY OPUKETOB.

. Texnonoruueckas cxema u 000pyaoBaHue aramomepaionnoit padpuku. [logroroska

HIUXTHI K ClIeKaHuto. TpeboBaHMs K KaueCTBY arjioMepara.

10. ®u3uK0o-XUMHUUECKHE IIPOLECCChI IIPpU arjioMmepan pya 1 KOHOCHTPATOB.

1

1. IIpouecc KOKCOBaHUsI, KOKCOBBIE MEYH.

12. TpeGoBaHuUs K Ka4eCTBY METAJUTYPIrHUECKOTO KOKCA.
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7 OIIeHO‘lHBIe cpeacrea AJisl IpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallumn a) HJIaHI/IpyeMBIe pe3yJdbTaThbl Oﬁy‘leHHH H OLICHOYHBIC CpeacCTBa AJs

NMpoBEACHUS HpOMe)l(yTO‘lHOﬁ arrecranmm:

Ilpumepnoe cooepicanue:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00yd4eHUs

O1neHOYHBIC CPEICTBA

OIIK-4 roTOBHOCTBHIO C €CTECTBEHHOHAYYHbIX MO3UIUI OLIEHUBATH CTPOEHHE, XUMMHYECKUI 1 MUHEPAJILHBIN COCTAB 36MHOM KOPbI,
MopdoJioruyeckue 0CO0EHHOCTH U FeHeTHYeCKHe THIIbI MeCTOPOKAeHUI TBePAbIX M0JIe3HbIX HCKOMaeMbIX NPH PellleHNH 32/1a4 110
PALMOHAJBLHOMY H KOMILJIEKCHOMY OCBOCHHUIO Ire0pecypCHOro noTeHuuaJjia Heap

3HaTh

CTpOCHHE, XUMHUUECKUI U MUHEPaIbHBIA COCTaB
3eMHOH KOpPbI, MOP(HOJIOTHUECKUE OCOOCHHOCTH U
TeHETUYECKUE THITHl MECTOPOXKACHUN TBEPIbIX
MIOJIE3HBIX UCKOAEMBIX TP PEIICHUH 33124 110
panoHaTbHOMY U KOMITJIEKCHOMY OCBOCHHIO
reopecypCHOro MOTEHIIHAIA Help

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. TexHonoru4eckue TUIBI U cOpTa pya. MapKku KOHIIEHTPATOB.
2. CymHOCTb, II1aBHbIE 0COOCHHOCTHU M KJIacCU(UKALUs MEXaHUUECKUX U
XUMHUYECKHX MPOLECCOB 000TaCHUSI.
3. CymHOCTb, TIaBHbIE 0COOEHHOCTH U KJIacCCU(PUKALNS THIPO- U
MUPOMETAITYPTUIECKHX TTPOIIECCOB.

YMmeTs

MPUMEHSATh HayYHbIE METOJIbI U MEPOTIPUSITHUS TS
pEILIeHNH 3a]1a4 [0 PallMOHATILHOMY U
KOMIUIEKCHOMY OCBOEHHIO T€0PECYPCHOTO
MOTEHIIMaja HeJp

Ilpumepnvle npakmuyeckue 3a0anuA 014 IK3IAMEHA:
CocTaBUTh TEXHOJIOTUYECKYIO CXEMY NIepepaboTKU PyAbl TOPHO-000TaTUTENBHOIO

MPEINPUATHSL

Bnanets

HAaBbIKaMU IIPUMEHEHUS HAyYHBIX METOOB U
MEPOIPUATHIA ISl pEIICHUH 3a1a4 10
paloHaIbHOMY U KOMIIJIEKCHOMY OCBOEHUIO
reOpeCypCHOr0 NOTEHINANA HEAP

Pewiump 3a0auy:

OmnpenenuTh TEXHOJIOTHYECKUE TOKA3aTENN O0OTAICHHS PY/IbL:

- BBIXOJ] KOHIICHTpATa,

- BBIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYCHUEC KOMIIOHCHTA B KOHIICHTpAT,

- U3BJICUEHUE KOMIIOHEHT B XBOCTBI ISl YCIIOBHH, YKA3aHHBIX B TaOIL.

Pe3ynbTathl pacyera TEXHOJIOTHYECKHX TTOKa3aTesield opOpMHUTH B BHJIC CTAHIAPTHON

TaOJIULIBI.
OnpenenuTh MapKy KOHIIEHTPATa U3 TaoJI.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCTBA

IIK-13 ymeHueM BbINOJIHATHD MAPKETHHIOBbIE MCCJIEIOBAHUS, IPOBOAMTH IKOHOMHYECKHH aHAJIM3 3aTPAT JJIS Peajiu3alui TeXHOJIOTHYeCKUX

MpoueccoB U 1

OU3BOJCTBA B IICJIOM

3HaTh METObI U MEPOIPUATHS 110 BHIIIOJTHEHUIO Ilepeuens meopemuueckux 60npocos K IK3ameny:
MapKETUHTOBBIX UCCIIEJOBAHUNMN, TIPOBOIUTH
HSKOHOMHYECKUI aHaIN3 3aTpat AJIs pealn3aluu 1. TexHonoruyeckue THUIBI U copTa pyA. Mapku KOHIIEHTPATOB.
TEXHOJIOTUYECKHUX IIPOLIECCOB U POU3BOJICTBA B 2. CymHOCTB, TIIaBHBIE OCOOCHHOCTH ¥ KJIacCH(UKanus 000TaTUTIBHBIX U
L[EJIOM METaJIypruyecKiX MpoLEecCoB.
3. CymHOCTb, TTIaBHBIE OCOOCHHOCTH M KJIACCH(HKAIINS TPOIIECCOB
OKYCKOBAHHS.
Ymets IIPOU3BO/IUTH CPABHUTEIBHYIO OLICHKY
< Ilpumepnvie npakmuueckue 3a0anus 013 IK3IAMEHA:
HKOHOMHYECKOH Y(PPEKTHBHOCTH MTPUMEHEHHSI
CocTaBUTh TEXHOJIOTUYECKYIO CXEMY arjoMepariy Kejie30CoAeprKallero
pa3IMYHBIX METOAOB NEepepabOTKU
KOHIIEHTpaTa
MIPUMEHUTEIBHO K JAHHOMY IOJIE3HOMY
HCKOIIAEMOMY U IIPOJIYKTaM 00OTraImieHusl.
Bnanets METOAAMHU ¥ MEPOIIPUATUSMHU T10 BBIITIOJTHEHUIO
MapKETUHTOBBIX UCCIIEJOBAHUNN, IPOBOIUTH Pewump 3a0auy:
SKOHOMMYECKUH aHalIu3 3aTpaT Ul peanu3anun | PaccunTtarh TeXHOJIOTMYECKHE [TOKA3aTEIN 000raleHus: TOpHO-000TraTUTEIbHOTO
TEXHOJIOTHYECKUX MPOLIECCOB M MPOU3BOACTBA B | mpennpusaTusi. Pe3ynbraTsl npeacTaBuTh B Tabauie. MicxoHble 1aHHBIE: MaccoBast
LIEJIOM nonst  Fe B pyne — 30,9 %, B kornenrpare — 62,2 %, B xBoctax — 6,13 %.
IICK-6-3 CIOCOOHOCTHIO BLIOMPATh U PACCYNTHIBATH OCHOBHBIE TEXHOJIOTHYeCKHEe NapaMeTpbl 3(P(PeKTHBHOI0 U IKOJIOTHYEeCKH 0e301acCHOr0

NMPoOM3BOACTBA PadoT Mo nepepadoTKe U 000ralieHUI0 MUHEPAJILHOTO ChIPbsI HA OCHOBE 3HAHUI MPUHIMIIOB MPOEKTHPOBAHMS TEXHOJIOTHYECKHUX
cxeM 000raTuTeJIbHOI0 NPOU3BOACTBA

3HaTh

IMOJIYYCHU ChIPbA U KOHICHTPATOB IIPU
nepepaboTKH MOJIE3HBIX UCKOMIAEMBIX JIJISt
CO371aHusl, PETYIUPOBaHUs dYPPEKTUBHOTO U
HKOJIOTHUECKU OE€30MacCHOTO MPON3BOACTBA

OCHOBHBIC ITIOHATHUA METOA0B, CII0CO00B U CpcaACTB

Ilepeuens meopemuueckux 60npocos K IK3aMeny:
1. TexHonormveckas cxema U 000pyJAOBaHUE arIOMEPAIMOHHON (HaOpUKH.
[ToaroroBka mMXTHI K ciekaHuio. TpeboBaHUs K KAUYECTBY ariioMepara.
2. TexHomorudeckas cxema u 000pyJI0BaHUE IS TOTYYSHHS CHIPBIX OKATHIIICH.
be300:K1roBbie METO Il YIIPOYHEHHSI CHIPBIX OKaTHIIIEeH. TeXHOTOTHIeCcKue
CXEMBI U 000PyI0BaHUE.




CTpyKTypHBI

JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIC CPEICTBA
KOMIIETCHIINH
3. «XonomHOe» U «ropsuee» OpUKETUPOBAHHE, TEXHOJIOIMUECKHUE CXEMBI U
obopymoBanue ajsi OpukerupoBanus. TpeOOBaHUS K Ka4eCTBY OPUKETOB.
Ymeth BBIOMpATh TEXHOJIOTHIO ITPOU3BOJICTBA PabOT IO
00OTaICHHIO TIOJIC3HBIX HCKOITAEMbIX, TPUMEHSTh
N —— Ilpumepnvle npakmuueckue 3a0anusa 01 IK3amena:
CocTaBUTh TEXHOJIOTUYECKYIO CXEMY OKOMKOBAHHS XPOMOBOTO KOHIIEHTpATa
KOHIUIIMOHHBIX KOHIICHTPATOB IS CO3aHMSI,
perynupoBanust 3HPEeKTUBHOTO U HIKOJIOTHUECKU
0€301acHOTO MPOU3BOCTBA
Bnaners CIIOCOOHOCTBIO BEIOUPATh U PACCUUTHIBATH Pewiumo 3a0auy:
OCHOBHBIE TEXHOJOTHYECKHE MapaMeTphl Onpenenutb TEXHOJIOTHUECKHUE TTOKA3aTel 000raleHus py/Ibl:
3¢ (HEKTHBHOTO U IKOJIOTHICCKU 0€3011acHOTO - BBIXOJ] KOHIICHTpATa,
MIPOU3BOJICTBA paboT MO nepepadboTke U - BBIXO/J] XBOCTOB,
000TaIICHIIO MHHEPAITBHOTO CHIPhS HA OCHOBE - Maccy XBOCTOB,
3HAHUU TPUHIIUIIOB POEKTUPOBAHUS - U3BJICUEHUE KOMIIOHEHTA B KOHIIEHTpAT,
TEXHOJIOTHYECKHUX CXeM 000TaTUTEITHHOTO - U3BJICUCHUE KOMITOHEHT B XBOCTBI JJIsI YCIIOBHH, YKAa3aHHBIX B TAOJI.
MIPOM3BOJICTBA M BBIOOPA OCHOBHOTO U Pe3ynbTathl pacyera TEXHOIOTHUECKHUX MOKa3aTeneil opopMHUTh B BHI€ CTAaHIAPTHON
BCIIOMOTaTeIbHOTO0 000TaTUTEIHHOTO TaOJIHIIBL.
o0opynoBaHus Onpenenuth MapKy KOHIIEHTpATa U3 Taoll.
IICK-6-6 CMOCOOHOCTHI0 AHAJTU3UPOBATH U ONTUMH3HPOBATH CTPYKTYPY, B3aUMOCBSI3H, PYHKIHOHAILHOE HA3HAYEHHE KOMILJIEKCOB M0
n00bIve, MepepadoTKe U 000TAIEHN IO MOJIE3HBIX HCKOMAeMbIX H COOTBETCTBYHIINX MPOU3BOACTBEHHBIX 00HEKTOB MPH CTPOUTEILCTBE H
PEKOHCTPYKIHMHU
3HaTh TEXHOJIOTUH 00O0TaIlIeHus MOJIE3HbIX UCKONIAaeMbIX; | ITepeuens meopemuueckux 60npocos K IK3ameny:

HaIpaBJICHUA CO3AaHUA MaJIOOTXOJHBIX 1
6630TXOI[HBIX TCXHOHOFHﬁ; KOMIIJICKCHOC
HCITOJIb30BAHUEC MUHCPAJIIBHOT'O ChIPbA

1. CymHocTs U K1accuduKaIys npoueccoB OKyCKOBAHUS ChIPbS.
2. TI'maBHBIE OCOOEHHOCTH MPOIECCOB OKYCKOBAHUS CBHIPbSL.

VYmers

aHAIM3UPOBATH U pa3pabaThIBaTh KOMIUICKCHBIC
TEXHOJOTHYECKHE MPOIIECCHI U CXEMbI 000TaIeHUS
MOJIE3HBIX UCKOMAEMbIX, YCTOMYUBOCTh

Hpumepuble npakmuiueckue 3a0aHUA O IK3AMEHA:
CoCTaBUTH TCXHOJIOTUYCCKYIO CXCMY 6pI/IKeTI/IpOBaHI/I}I XPOMOBOI'O KOHIICHTpATa




CTpyKTypHBI

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpECTBA
KOMIIETEHIINHT

TEXHOJIOTMYECKOr0 MPOLEcca U KayeCTBO

BBIITYCKAa€MOW MPOIYKIINH.
Bnanets CIOCOOHOCTBIO aHAIM3UPOBATh U ONTUMHU3UPOBATH

CTPYKTYpPY, B3aUMOCBSI3H, PYHKIIMOHATBHOE
Ha3HA4YCHHE KOMIUICKCOB 110 JI00BIYE, mepepaboTke
H 000TalllEHUIO MOJIE3HBIX UCKOITAEMBIX U
COOTBETCTBYIOIIUX MPOU3BOICTBEHHBIX 00BEKTOB
[IPU CTPOUTEIBCTBE U PEKOHCTPYKIIUU JUIS
CO3JaHHs MAJIOOTXOHBIX K 0€30TXOIHBIX
TEXHOJIOTHH.

Buvinonnumo 3a0anue:

BriOpath u 060cHOBaThH cxemMy oborameHus pyasl. Caenars pacyer
Ka4eCTBEHHO-KOJMYECTBEHHOM U BOAOLUIAMOBON cxeM. KpylmHOCTh H3MEIb4eHHOU
PYZbl, MACCOBYIO JOJIIO LIEHHOTO KOMIIOHEHTA B pyi€, IPOU3BOAUTEIBLHOCTD IIPUHSTH
1o TabmuLe.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas aTTectauus rno nucuuiuinae «llepepaboTka U HCIONb30BaHKUE MPOTYKTOB
oOoraieHus» BKIYaeT TEOPETHUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMS
00y4aromuMuCs 3HAHUH, ¥ IPAKTUIECKUE 33JaHNUS, BBISBISIONINE CTEIICHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBoaUTCA B (hOpME IK3aMEHa.

DK3aMeH N0 JaHHOW JUCUUILUIMHE TPOBOAUTCS B YCTHOH (pOopMe 1O IK3aMEHAIMOHHBIM
OueraM, KaXblii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKHX BOIIPOCA U OJTHO IPAKTUYECKOE
3a/laHue.

OK3aMeH IPOBOJUTCS IO OMIIETaM, OXBAThIBAIOIUM BeCh IIpoiiieHHbIN MaTepuai. 1o
OKOHYAHUU OTBETA 3K3aMEHATOP MOXKET 3a1aTh CTYJEHTY JONOJIHUTEIbHbIE U YTOUHSIOIINE
BoIpockl. [1onoxkuTeNbHBIM Takke OyJeT CTPEMIIEHUE CTYIeHTA U3JI0KHUTh PA3IMYHbIE TOUKU
3pEHUs Ha pacCMaTPUBAEMYIO IIPOOJIEMY, BBIPA3UTh CBOE OTHOIIEHHUE K HEM, IPUMEHUTh
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM IpobiieMaM 000TraleHNs NOJIE3HbIX HCKOMAEMBIX.

Iloxkazamenu u Kpumepuu OYEeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTIUYHO» (5 0amioB) — oOydarouIuiicsi MOKa3bIBaeT BHICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U T1y00KO€ 3HaHHE y4eOHO-TIPOrpaMMHOT0 MaTepuaia, yMeHne CBOOOIHO BBIMOIHITH 3a/1aHuUs,
MPEYCMOTPEHHBIE TPOTPAMMOM, YCBOMBILNK OCHOBHYIO U 3HAKOMBIN C IOMOJHUTEIBHOM
JUTEPaATypOi, pEKOMEHJ0BaHHOM nporpammoid. Kak mpaBuio, olleHKa «OTJIMYHO» BBICTABIISAETCA
CTyJICHTaM, YCBOUBIIIUM B3aUMOCBSI3b OCHOBHBIX MOHSATHI JUCHHUILUIMHBI B UX 3HAYCHUHU JIJIS
npuodperaemMoii mpodeccuu, MPOsSBUBIINM TBOPUYECKHE CIOCOOHOCTH B IOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OIEHKY «XopoIno» (4 6anna) — o0yyarouuiicst mokaspiBaeT CpeTHUI YPOBEHb
c¢(OpMHUPOBAHHOCTH KOMIIETEHIUH, T.€. CTY/ICHT IIPEJCTAaBIISIET [TOJIHOE 3HAHHUE
yueOHO-TTPOrPaMMHOTO MaTepHualia, yCIeNIHO BBITOTHSIIOUINHI MPeayCMOTPEHHBIE B IpOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JIUTEpPATypy, PEKOMEHI0BaHHYIO B IporpamMme. Kak npasuio,
OIIEHKA «XOPOILO0Y» BBICTABIIAETCS CTYAEHTaM, OKa3aBIINM CUCTEMAaTHUYECKUI XapaKTep 3HaHUHN
M0 TUCIUIUIMHE U CIIOCOOHBIM K UX CAaMOCTOSITEIbHOMY TOIOJIHEHUIO ¥ OOHOBJIEHHIO B X0J1€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OIICHKY «Y/JOBJIETBOPUTEIHHO» (3 Oaia) — oOyJaronIuiics: MOKa3bIBaeT MOPOTOBBIM
ypOoBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH, T.€. CTY/IEHT, MPEACTABIsAET 3HAHUS OCHOBHOTO
y4eOHO-TIPOrpaMMHOT0 MaTepualia B 00beMe, HEOOXOIUMOM IS adbHEHIeH yueonl u
MpeICTosIIIEeH paboThI O CHEIHATLHOCTH, CIIPABIISIONIUICS C BHIITOIIHEHUEM 3aJaHHH,
MPEYCMOTPEHHBIX IPOTrPaMMON, 3HAKOMBIM C OCHOBHOM JIMTEPATypOH, PEKOMEHAOBAaHHOM
nporpammoii. Kak npaBuso, olieHKa «y10BI€TBOPUTEIBHOY» BbICTABIISETCS CTYACHTAM,
JIOMYCTUBIIMM MOTPEIIHOCTH B OTBETE HA YK3aMEHE U MPHU BHIITOJIHEHUH 3K3aMEHAIIMOHHBIX
3aJjaHu}, HO 00JIaJalOIMM HEOOXOAUMBIMH 3HAHUSMHU ISl X YCTPAHEHHUS 110/] PYKOBOACTBOM
MpenoiaBarTelis;

— Ha OIICHKY «HEYIOBJIETBOPUTEILHO» (2 Oaymta) — pe3ynbTatr 00y4deHus He JOCTUTHYT,
oOyJaronuiicss He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
nH(popMaIu, He MOXKET MTOKa3aTh WHTEIUICKTYalIbHbIE HABBIKM PEIICHHS TPOCTHIX 3a/1ad, T.€. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSIX OCHOBHOTO Y4eOHO-TIPOTpaMMHOTO MaTepHara,
JIOCTUTHYTHI PUHIUITHAIIbHBIE OIIMOKH B BBIMOJTHEHUHU TTPETYCMOTPEHHBIX MIPOTPAMMON
3a7laHUN.

Ha OLICHKY «HEYTOBIETBOPHUTEIBHOY (1 0amr) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS HA
YpOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET MOKa3aTh HHTEIUICKTYaIbHBIE
HAaBBIKM PELICHUS MTPOCTHIX 3a7ad.



