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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2027 - 2028
y4eOHOM ToJly Ha 3aceaHuu Kageapsl MeTauTyprui ¥ XUMUYECKUX TEeXHOJIOTUN

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.C. Yapqemco

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2028 - 2029
y4eOHOM rojiy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMUYISCKIX TEXHOJIOTHA

[IpoTokosm oT 20 . Ne

3aB. kadenpoit A.C.YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanm3armu B 2029 - 2030
y4eOHOM roj1y Ha 3aceanuu Kadeapbl MeTaurypruv U XUMAYECKUX TEXHOJIOTUM

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C.YapquKo




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

npuodpeTeHne 00yJaroMMUCS 3HAHUH, YMEHUH U BJIaJICHUI B COOTBETCTBUU C
BUJIOM IIPO(ECCHOHATBHON IESATETLHOCTH: CIOCOOEH OIIEHUBAThH PE3YJIbTaThl HAYYHO -
TEXHUYECKUX Pa3pabOTOK, HAYYHBIX UCCIEIOBAHHUNA U 000CHOBBIBATh COOCTBEHHBIN BHIOOD,
cUCTeMaTH3UPys U 000011ast JOCTHKEHUS B 00JIACTH METAILTYPIHH U CMEKHBIX 00J1acTsAX

2 MecTo qucHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucturumaa Teopus mpoeccoB MpOU3BOICTBA arjioMepara BXOAUT B YaCTh
y4e0HOTO M1aHa GOPMUPYEMYIO YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHHIMA
00pa3oBaTeNbHON POTPAMMBI.

JI1st u3ydeHust TMCUUIUIMHBI He0OX0AMMbI 3HAHUS (YMEHMUSI, BIAJICHHUS),
chopMUPOBaAHHBIC B PE3YJIHTATE U3YUCHUS TUCIUILTNH/ MPAKTUK:

HHSI HU3YUYCHUA NMCUUIIIIMHBI Ba’)KHbI 3HAHWA, YMCHUS, BIIAJCHNUA, C(l)OpMHpOBaHHI)Ie B
pe3yibTaTe 0CBOCHHS 00pa30BaTeIbHON MPOTrpaMMBbl OaKkajlaBpuaTa 1o HarpaBICHUAIO
«Metamnyprus». B Hell cylieCTBEHHA POJIb TUCHUIUIMHEI « Teopusi, TEXHOJIOTUS |
aBTOMATH3AIHsI JJOMEHHOTO IPOIIECCay.

3HaHus (YMEHHUs, BIAJCHUS), IOIYYECHHbIE IPU U3yUYEHUH JaHHOM UCIUIUIMHbI
OyyT HEOOXOIUMBI JIJTsI U3yUSHUS JUCITUTUITNH/TIPAKTHK:

MGTO)IOJ'[OFI/ISI 1 MCTOJbI HAYYHOTO UCCIICAOBaHUA

HpI/IKJ'Ia)IHaf{ TEPMOJUHAMHUKA U KWHCTHUKA METAJLTYPTUICCKUX IMTPOLCCCOB

[TpousBoaCcTBO KOKCA

Teopus mporieccoB MPOU3BOJICTBA YyryHa

Teopust mporieccCoB KOBIIEBOH 00PaOOTKH CTaIH

3 Komnerennun ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHust

B pesynbraTe ocBoeHus aucuuIuiMabl (Moayns) «Teopus mpoliieccoB MpOMU3BOACTBA
arjiomepaTa» oOydJaroUIuiics J0KeH 001a1aTh CIEAYIOIUMU KOMIETEHIUSIMHU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTHXKCHHA KOMIICTCHILIN

[TK-1 CnocoGeH opraHu3oBbIBaTh COTJIACOBAHHYIO PA0OTY MO BHIIOJHEHHIO 3aa4 0
OIICHKE ChIPbSI U METAJLUTyPTUYECKOM MPOAYKIIUU, KOPPEKTUPOBATh U KOHTPOJIUPOBATH
MIPOM3BOJICTBEHHBIH MPOLIECC

IK-1.1 Opranusyet padoTy 1O OIIEHUBAHUIO CHIPhS M METAJUTYPTHUECKOM
IPOJYKLHIO, KOPPEKTHUPYET U KOHTPOIUPYET MPOU3BOICTBEHHBIN
IpoIecc ¢ 000CHOBAaHUEM MPUHATHIX TEXHOJIOTUYECKUX U TEXHUYECKHUX
Mep

I1K-2 OpraHHSyeT COT'JIaCOBaHHYIO pa60Ty 10 BBIIIOJHCHHUIO TCXHOJOI'MYCCKUX onepauﬂﬁ
I10 ITOJIYUCHUTIO MCTaHHprquCKOﬁ IIpoOAYKIUH, €€ JanbHenIen 06pa60TKe

[1K-2.1 Opranuzyet paboTy MO BBIIOJHEHUIO TEXHOJIOTHUECKUX OTEpAaIlHii 1Mo
MOJIy4EHHUIO METAJUTypruyecKoi NpoAyKIMHY, ee JalbHeieil oopaboTke




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO0mmast TpyI0eMKOCTh JUCHHUILIIMHBI COCTABISET 5 3adeTHhIX enuHul 180 akas. 4acoB, B TOM

qucie:
— KOHTaKTHast pabora — 12,9 akaxa. 4acos:

— aynutopHas — 10 akaj. 4acos;

— BHeayAuTOpHas — 2,9 akaJl. 4acoB;

— camocTosTeNnbHas padora — 158,4 akan. yacos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOATOTOBKA K 9K3aMeHy — 8,7 aka. Jac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTtopHast g
KOHTaKTHas paborta o = dopma TeKyiero
s X Bun KOHTPOJIst
B aKaJ. Jacax 5
Pasnen/ tema 2 ( A ) = . Kox
> 3 © | caMOCTOsATENbHOM |  yCIeBaeMOCTH U
JUCLIMITITMHEI < [~ " KOMIIETEHLIUN
g £ paboThI MPOMEKYTOTHON
mab. | IpaxT. ts]
Jlexk. P 2'g aTTeCTaLHH
3aH. 3aH. O =
1. MHorokpuTepuaabHble 3aJa41
ONTHUMHU3AIMH COCTaBa
arJoMepalMOHHON HIMXTHI
1.1 TpeboBaHus k
LIMXTOBBIM MaTepUaiaMm: COop, aHanmu3 u
KOHIICHTpATYy, ariopyzie, CHUCTEMAaTU3AIIHS CocraBiieHne
TBEPJIOMY TOILUIUBY UH(OpMAIH C aHHOTAIUH 110
(xokcuky), ¢amrocy, HaIHCaHUEM TeMe.
no6aBkam. [Iporuos TUIaHa -KOHCIIEKTa BrisBrnenue
IIK-1.1, TTK-
paborocriocoOHOCTH 0,4 1,3 10 10 TEME. KJIFOUEBBIX CJIOB U 21
arJIoMepaloHHOT0 Tloaroroska x UX TIpE/ICTaBIICHHE. '
MIPOM3BOJICTBA B PA3JIMUHBIX MPaKTUYECCKUM Pazpabotka TecToB
YCIIOBUSIX. 3aHATHSIM. o TeMe. Y CTHBIN
PasmopakuBanue, cyimika u IloaroroBka k orpoc
YBIIQ)KHEHHE KOMITOHEHTOB YCTHOMY OIIPOCY
IIAXTHL.
1.2 Pemrenne
ONTHUMH3AIHOHHEIX 33749
IIpHU OpPraHU3aluHU X0/
MIPOIIECCOB TIPOM3BOICTBA 1 COop, aHanmu3 u
arnomepata. OnTUMaNnbHBIN CHCTeMaTH3aLHs
€KUM YCPETHEHHUS UH(OpMAIIH C Cocrannernme
p yep P aHHOTAIMH 110
MaTEepPHAJIOB TPAAUITHOHHBIM HalMCaHUEM
a3MEIIEeHNEM Ha PYIHOM TIaHa -KOHCTIeKTa | —oe: Brusnienue
p py kmoueBwix ciaoB u | IIK-1.1, TTK-
JIBOPE U COBPEMECHHBIM 0,4 0,3 10 10 TEME.
UX TIpE/ICTaBIICHHE. 2.1
ITa0eTUPOBAHUEM C Tloaroroska x
Pa3paboTka TecToB
MIPUMEHCHHUEM MPAaKTUYCCKUM .
10 TeMe. Y CTHBIN
YCPEIHUTEIBHBIX 3aHATHSAM.
orpoc
KOMILIEKCOB. 3HAUYNMEIE IToaroroska k
HAyYHO-TEXHHUYECKUE YCTHOMY OITPOCY
pa3pabOTKH M HAYTHBIE
HCCIIEOBAHMS 10
YCpPEOHEHHIO MaTepHaoB
1.3 CoBpeMeHHBIE 04 03 Cb6op, anamm3 u CocrapneHue IK-1.1, IK-
rH(pOpMaIOHHBIE ! ! CHCTEMATU3ALINASL AHHOTALUH 110 2.1




TEXHOJIOIMH JIJIS
COBEPIICHCTBOBA-HUS
MIPOLIECCOB MPOU3BOJICTBA
arjoMepaTa ONTUMAaIbHBIM
JI03MPOBAHU-EM IIUXTOBBIX
MatepranoB. OCHOBHBIE
JIOCTHKEHHUS B 001aCcTH
METaJUTYPIUH M CMEXKHBIX
o0JacTax

UH(pOpMAIIH ¢
HaIMCaHHEM
IJIaHa -KOHCITEKTa
10 TeME.
IloaroroBka k
MIPAKTUYECKUM
3aHATHUSM.
IloaroroBka k
YCTHOMY OIpOCY

TeMe.
BeisiBnenue
KITIOYEBBIX CJIOB 1
WX TIpEe/ICTaBIICHHE.
Pa3pabotka TectoB
0 TeMeE.
YcrHblit onpoc

COop, aHanmu3 u

1.4 TIpuMeHeHH e METOOB CHUCTEMATU3ALINS Cocrasiienue
uH(OpMAIHH C aHHOTAI[UH I10
(U3MYECKOTO U YUCTICHHOTO HATIHCAHHCM TeMe.
?giigﬁgﬁgziﬁzhdnpoueccw IJIaHa -KOHCITEKTa BrisiBieHue TIK-1.1, TIK-
ONTHMATHHOR KpYIHOCTH 1 0,4 0,2 13 10 TEME. KJIIOUEBBIX CJIOB U 21
TBEPIOrO TOMHBA IMoxroroska K UX MpEeJICTaBIICHUE.
(KOKCHKa) 1 BI2KHOCTH MPAKTHICCKUM Pazpabotka TeCTOB
3AHATHSIM. 10 TeMe. Y CTHBIM
[IAXTBL. TloaroroBka k orpoc
YCTHOMY OIIPOCY
Hroro 1o pazaeny 1,6 2,1 33
2. MHOTOKpUTEpHAbHbIC 331241
OKOMKOBAHUS ILMXTHI IS
nocieayrounieil e€ armomepanyu
COop, aHanmu3 u
21 H CHUCTEMATU3AIIHS CocraBiieHne
-+ HCPABHOBCCHRIC UH(OpMAIH C aHHOTAIUH 110
COCTOSIHUS KOMHOj—lCHTOB HATIHCAHMEM oMo,
i;iorfggﬁ::;:nfimm MJ1aHa -KOHCIICKTa Brissacaune TIK-1.1, TIK-
OKOMKOBAHHB YCIIOBHAX 0,4 0,2 15 10 TEME. KJIFOUEBBIX CJIOB U 21
HETPEPBIBHOTO JBIIKCHHU Tloaroroska x UX TIpE/ICTaBIICHHE.
MATEpHAIOB B CMECHTEIIE 1 MPaKTUYCCKUM Pazpaborka TeCT(\)’B
3aHATHSIM. 1o TeMe. Y CTHBII
OKOMKOBATEIC. IloaroroBka k orpoc
YCTHOMY OIIPOCY
2.2 Co3gaHue U aHaIu3 C6op, anams 1
MaTEMaTHYECKHX MOJIeTIeH ’
1IpOIECCa OKOMKOBAHHS CHCTEMATU3AIUS CocraBiieHne
uHpOPMALIUH C aHHOTAIMH 110
LIXTRI Ha OCHOB? . HaIMCaHUEM TEME.
3aKOHOMCPHOCTCH NCHCTBIA IUTaHa -KOHCIIEKTa Brissiaenne
MOJICKYJIAPHBIX | KarlHII- 1 0,4 1,2 8 10 TEME. KJTFOYEBBIX CJIOB U TK-1.1, IIK-
JISPHBIX CHJI B YBJI&KHEHHOM ' ' 2.1
MaTepuase, 3HaunMbie Tloaroroska x UX TIpE/ICTaBIICHHE.
HayaHO-TEXHHUCCKHE MPAKTUYECKUM Pazpaborka TeCT(\)’B
3aHATHAM. 10 TeMe. Y CTHBII
pa3pabOTKH U HAYYHBIC ToarorosKa onpoc
HCCAEHOBAHUS IO JCTHOMY ONpoCy
OKOMKOBAHHIO
2.3 MHOroKpuTepHaIbHBIE Coop, ananus n
37241 ONITHMH3ALIHH CHCTEMaTH3aLHs CocraBiieHne
UH(OpMAIIH C aHHOTAIMH 110
pexrMa BO3BpaTta M MOCTEIH HATIHCAHMEM oMo,
ai obecneeHus MJ1aHa -KOHCIIEKTa Brissienne
s¢pekTHBHOrO X012 04 02 10 IIK-1.1, TIK-
CIIEKaHUS C JOCTKEHHEM ' ! 10 Teme. IITFOHCBRIX CIIOB 1 2.1
MAKCHMATEHOR Tloxaroroska x WX TIpeJICTaBIICHHUE.
HPOM3BOTEIHHOCTH I MIPaKTHYECKUM PazpaboTka TecToB
3AHATHUSIM. 10 TeMe. Y CTHBIN

BBICOKOT'O Ka4ecTBa
arJioMepra.

TTogroroBska x
YCTHOMY OITPOCY

orpoc




2.4 MHOroxpuTepyaibHble
3aJaul ONTUMM3ALHU

C6op, aHanmu3 u

mporecca 3aKUraHust CHCTEMAaTH3AITHUS
5 Cocrasnenue
TBEPOrO TOIIMBA B TEOPUH uHpopMaIyu ¢
aHHOTAIUH 110
MIPOLIECCOB MPOU3BOJICTBA HaMCaHHEM
arjiomepara Jyis IUTAHA -KOHCTIEKTa | oo Bouizrenne
p kmoueBbix cioB u | TIK-1.1, TTK-
obecrieyeHus 3P PEKTHBHOTO 0,4 0,1 17 0 TeMeE.
WX MpEeJICTaBIICHUE. 2.1
XOJ1a CIIEKaHus ¢ IMoaroroeka
Pa3pabotka TectoB
JOCTHXKCHHUEM MPAKTHICCKUM .
o 1o Teme. Y CTHbIN
MaKCHUMaJIbHOM 3AHSATHUSIM.
orpoc
MIPOU3BOJIUTENILHOCTH U IMoaroroeka
BBICOKOI'O KauecTBa YCTHOMY OIIPOCY
arjomepara.
HUroro no pazueny 1,6 1,7 50
3. JIBi>KeHME Ta30B U
Terionepeaadya B TCOPUH
MIPOIIECCOB MPOU3BOJICTBA
arioMepara
COop, aHanmu3 u
CHCTEMAaTH3AIHSI
3.1 MaremaTu4deckue H CocraBnenue
.. UH(OpMAIH C
3aBUCHMOCTH JIs pacuéra aHHOTAIUH 110
HaIHCaHHEM
ra30MpPOHUIIAEMOCTH CIIOSL. TeMe.
IIaHa -KOHCIICKTa
VYcnoBus hopMHUPOBaHHUS U BrisiBrieHne
as €HUS CBOJIOB HaJ 0,4 0,4 10 1o Teme. KITIOUEBBIX CJIOB U TIK-1.1, TTK-
paspyLt ! ! TToaroroska k 2.1
3a30paMH KOJIOCHHKOB. UX MpeJICTaBICHUE.
JIEKITHOHHBIM 1
O6pazoBaHue LTUTICOUIOB Pazpabotka TecToB
MPaKTUYECKUM .
Pa3phIXJICHUs HaJl 3a30paMH o TeMe. Y CTHBIN
3aHATHSIM.
KOJIOCHHKOB orpoc
TloaroroBka k
YCTHOMY OIPOCY
3.2 MaremMaTuieckoe
ONHMCaHNE TEIUTOEMKOCTEH
COop, aHanmu3 1
MOTOKOB IIIMXTHI ¥ ra3a o
CHUCTEMAaTHU3aLIs
BBICOTE CIIEKAeMOI'O CIIOSI. CocraBienue
UH(OpMAIH C
dopmupyeMbie 30HBI 110 aHHOTAIUH 10
HAIIUCAHUEM
COCTOSIHUIO M YCIIOBHSIM TeMeE.
IJIaHa -KOHCIIEKTa
temonepenaun. O6mue u BrisiBnenue
10 TEME. IIK-1.1, TTK-
30-HAJIbHBIE TEIIOBLIE 0,2 10 KJIFOUEBBIX CJIOB U
TToaroroBka k 2.1
OanaHchl. 3HAYMMbIC HAYYHO WX TIpE/ICTaBIICHHE.
JICKIIHOHHBIM U
-TEXHUYECKHE Pa3pabOTKH U Pazpabotka TecToB
MPAKTUYECKUM o
Hay4YHbIC UCCIICIOBAHUS 110 10 TeMe. Y CTHBIN
TeTuIonepeaaie B SATITHAM. ompoc
IToaroroska k
CIIEKaeMOM CJI0€
YCTHOMY OIIPOCY
aryioMepara u MpH ero
OXJIa)KICHUH HA OXJIaJIUTelIe
COop, aHanmu3 u
3.3 MupoBsie pecypcsl CHUCTEeMaTH3aIs
“HpOPMALIUH O TpoIieccax UH(OpMAIIH C CocrasieHue
MIPOM3BOJICTBA arjoMepara. HAIIHCaHIEM aHHOTAI[UH 10
AHanu3 IoJIHOro IJ1aHa -KOHCIIEKTa | Teme. BorsasieHue
TEXHOJIOTMYECKOT0 IIUKIIa 02 02 5 10 TEME. KJIIOUEBBIX CJIOB U IIK-1.1, TIK-
TOJTy4EHUS arjioMepara. ' ' TToxroroBka k UX TIpE/ICTaBIICHHE. 2.1
Bugp! arnomeparos; JICKITUOHHBIM 1 Pazpabotka TectoB
TOKa3aTellu, TIPaKTUIECKAM 10 TeMe. Y CTHBII
XapaKTepHU3YIOIIHe er0 3aHSATHUSIM. ompoc
CBOICTBA. TTogroroBska x
YCTHOMY OITPOCY
3.4 MeToao0rusi aHaJIu3a 0,2 10 C6op, aHanmu3 u CocraBiieHne IIK-1.1, TIK-




7 00paboTKH

CHCTeMaTH3aIus
UH(pOpMAIIH ¢

aHHOTalluu 110

TeMe.
MH()OPMAITMOHHBIX TOTOKOB HaIMCaHUEM
BrisiBnenue
Y MHPOPMAIMOHHBIX TUIaHA -KOHCIIEKTa
o KJTFOUEBBIX CIIOB U
MOJIeJIeH ITPpU OLIEHKE o TeMe. 2.1
WX MPEJICTABIICHUE.
MIOBENICHNUS CEPhI B IMoaroToBka k
Pa3pabotka TectoB
rporeccax NpoU3BO/ICTBA 3aHATUSAM. .
10 TeME. Y CTHBIN
aryiomepara Iloaroroska k OIDOC
YCTHOMY OIIPOCY p
HUroro no pazneny 0,6 1 35
4. OkucneHue, BOCCTaHOBJICHHE,
TBEpAOda3HbIe U KuAKODa3HbIE
MIPOLIECCHI B TECOPUHU
MIPOM3BOCTBA arjiomMepara
COop, aHanmu3 u
Cocrasienue
CHCTeMATH3aIHA
AHHOTAIIUH TIO
4.1 Ananus nporieccoB UH(OpMAIH C e
OKHCIICHUST W HaMMCaHHEM :
Brisinenue
BOCCTaHOBJICHUS 1S IJIaHa -KOHCIIEKTa IIK-1.1, TIK-
N 0,2 0,4 10 KITFOYEBBIX CJIOB U
BbIOOpa IyTeH, Mep U 10 TEME. 2.1
CpEJICTB aBJICHUS ITonroroBska k HX TIPC/ICTABIICHHC.
P yrp Pazpabotka TecToB
Ka4yecTBOM arjomepara. 3aHATUAM. .
0 TeMe. Y CTHBIN
TloaroroBka k
orpoc
YCTHOMY OIIPOCY
4.2 OcHOBHBIC HAIIPABIICHHUS
Pa3BUTHUS IPOU3BOACTBA
arjgomepara. 3HaunMble
Hay4YHO-TEXHUYECKUE
ya COop, aHanmu3 u
pa3pabOTKH U HAYYHBIC Cocrasienue
cUCTeMaTU3alnsI
HCCIEA0BAHUS 110 KaYeCTBY AQHHOTALIUH IO
UH(OpMAIH C
arnomepata. PazpaboTka TeMe.
MIPEJIOKEHUH 110 HaTTHCAHTEM BrisBnenue
P IJIaHa -KOHCIIEKTa IIK-1.1, TTK-
COBEPILICHCTBOBAHHUIO 0,4 10 10 TeMe KJIFOUEBBIX CJIOB U 21
IIPOM3BOJCTBA arjioMepara ) UX MpEJCTaBICHHUE. '
P p IlonroroBka k P
B YCJIOBUSIX 3aJaHHOTO SAHSTHSIM PazpaboTka TecToB
MPEANpUsITUs (Ha TpUMeEpe ’ o TeMe. Y CTHBIN
” y IToaroroska k
MMK”). [IpumeHeHue orpoc
1 YCTHOMY OIIPOCY
MHHOBAIIMOHHBIX METO/IOB
peueHus 3aaad no
MIPON3BOJICTBY arjioMepara
JUTSI TOMEHHOM TUTaBKU.
4.3 Teépnodasusiec u
KHUIKO(Da3HbIE POIECCHI
b P COop, aHanmu3 u
arJoMepanuu. CocraBienue
. CHCTEMATH3AINSI
dopmupoBanue HU3HIECKON AQHHOTALIUH 11O
uHpOPMALIUH C
CTPYKTYpHI ariaoMepara. TeMe.
Bupl O7104HBIX CTPYKTYD HATHCARHCM Brissrienue
YKIYP IJ1aHa -KOHCIEKTa IIK-1.1, TIK-
TIOp, Pa3ACIUTEIbHBIX CIIOEB 0,2 10 KITFOYEBBIX CJIOB U
’ ' 0 TeMe 2.1
MeX 1y nopamu. JleiictBue ) UX Tpe/ICTaBIICHHE. '
Y pv A IToaroroska k pel
(bu3nUecKor CTPYKTYPHI HA ARSI PazpaboTka TecToB
KadecTBO ariioMepara. ’ o TeMe. Y CTHBIN
o TToaroroBka k
Tepmuueckoe Bo3zeiicTBre omnpoc
YCTHOMY OIIPOCY
Ha arjioMepar mocie
CIeKaHHs
4.4 TunoBsle CUCTEMBI Cb6op, anamm3 u CocraBneHue
ABTOMATHYECKOTO CHCTEMATH3AINST AQHHOTAILIUH TIO
MK-1.1, IK-
YIIpaBICHUS 0,2 10,4 | wunbOp™MaIMH C TeMe. 21
TEXHOJIOTMUECKHUMU HaMCaHUEM BrisBnenue )
IIpoLIeCCaMHt TIPOM3BOACTBA TUIaHa - KITFOUEBBIX CIIOB U




arnomepata. Cucrembl
TIOIEPIKKH TPUHATHS
pemienus. Pa3paborka
NPETIOKEHUN JUIs
TEXHUYECKUX PETTIAMEHTOB
W CTAaHJAPTOB 10
obecrieueHno 6€30MacCHOCTH
NIPOU3BOACTBEHHOT O
npolecca B arjaoJOMEHHOM
NIPOU3BOCTBE.

KOHCIIEKTA 110
teme. IloaroroBka
K 3aHSATHSIM.
IloaroroBka k
YCTHOMY OIpOCY

UX [PEJICTABJICHHUE.
Pa3pabotka TectoB
10 TeMe. Y CTHBIN
ornpoc

Wroro no paszneny

0,2

1,2

40,4

Uroro 3a cemectp

158,4

9K3aMCH

Hroro no JUCHHUILINHE

158,4

9K3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpornecce peanuzanuu aucumnHbl « Teopus mpoieccoB Mporu3BOACTBA
arJaoMepara UCIOIb3YIOTCS CIeIyIonue 00pa3oBaTeIbHbIE TEXHOJIOTHU:

- TpaIUIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH (MHPOPMALIMOHHAS JIEKLUS,
CEeMHUHap);

- TEXHOJIOTUH MPoOJIEeMHOro 00ydeHus (IpoOieMHas JIEKIMs);

- UHTEPaKTUBHbIE TEXHOJIOTHH (JIEKIUsA-Oecea, CEeMUHAP-TUCKYCCUS);

- "HQOPMAIIMOHHO-KOMMYHHUKAaTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH (JICKITHSI-
BU3YaJIM3aIHsl, CEMUHAP-TIPE3CHTALINA).

Ha 3ansTHX 11e1ecoo0pa3Ho NCHOIB30BATh TEXHOIOTHIO KOJICKTHBHOTO
B3aMMOOOYUYEHHS, COBMEIIAs €€ C TEXHOJIOTHEH MoaylibHOTO 00yueHwus. [Ipu aTom
HE00X0IMMO TOBBIIIATE TIO3HABATEIFHYIO aKTHBHOCTD CTY/ICHTOB, OPTaHU3Ys
CaMOCTOSITEIIbHYIO PA0OTY KaK HCCIIE0BATENBCKYIO TBOPUECKYIO JAESITEIHHOCTb.

Cremyet MCIIOIB30BaTh KOMIUIEKC MHHOBAIIMOHHBIX METOJIOB aKTUBHOTO O0y4EHUS,
BKJIIOYAIOLIUH B ce0s:

- CO37[aHNe TIPOOIEMHBIX CUTYAIMH C TIOKa3aTeIbHBIM PEIICHHEM TPOOIEMBI
npernojaBaTesieM U 0e3 Hero;

- CaMOCTOSITEIBHYIO IOUCKOBYIO JIESITEIFHOCTh B PEIICHUH MTPOOIIEM, HAIIPaBIISIEMYFO
MIPEeTo/1aBaTelieM;

- CaMOCTOSITEeIIbHOE pelIeHHe MPOOIeM CTYACHTaMH TI0 KOHTPOJIEM IMPETIOIaBaTElIs.

Peanuzanus ”HHOBAIIMOHHBIX METOJIOB O0OYYEHHST BO3MOXKHA C HCIIOJIb30BaHHEM
CIIEAYIOIINX ITPHEMOB:

- pacKphITHE TIperoIaBaTeieM MPUYHH U XapakTepa Heyaad, BCTPEYArOIIUXCs TIPU
perieHuu npooem;

- IEMOHCTpAIHsI pa3HbIX MOJIX0A0B K PEIICHUIO0 KOHKPETHOM MPOoOIIeMBI;

- aHAJIU3 MOJIYYEHHBIX PE3yJIbTaTOB U OTHICKAHUE IPAHUI] UX IPUMEHUMOCTH U Jp.

IIpu nmpoBeaeHNY 3aKITIOUUTEIBHOIO KOHTPOJISI HEOOXOAUMO BBISIBUTH CTETIEHb
IIPABUIILHOCTH, 00BbEMa, MTyOUHBI 3HaHUI, yMEHUH, HABBIKOB, IIOJY4YE€HHBIX [IPU U3Y4EHUH
Kypca Hapsily C BBISIBJIEHUEM CTEIIEHN CaMOCTOSATENIbHOCTH B IPUMEHEHHUH MOJTYy4EHHBIX
3HaHUM.

6 YueOHO-MeTOAMUYECKOEe 0OOecriedeHHe CaMOCTOATEIbHO padoThl 00y4ar0IIMXCS

[IpencraBieHo B npusaoxeHuu 1.

7 OueHo4YHbIe CpeACcTBA ISl MPOBeAeHUs TPOMEKYTOUHOI aTTecTaluu
[IpencraBieHsl B MPUIIOKCHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE O00ecTiedeHUe TN CIIUTINHbI

a) OcHoBHas JIUTEpaTypa:

1. UBnes, C.A. Metamnyprudyeckue TEXHOJIOTHH. MeTaluTyprusi Y€pHbIX METAJJIOB :
yuebHoe mocobue / C.A. Usnes, M.IL. Kitoes. - MockBa: MUCHUC, 2017. - 45 c. - ISBN 978
-5-906846-57-0. - TekcT: 3MeKTpOHHBIH // DeKTpOHHO-OnOIMOTeYHas cucteMa «JIaHby :
[cariT]. - URL.: https://e.lanbook.com/book/108106 .

2. Arees, H.I'. MonenupoBaHue nporeccoB 1 00bEKTOB B METAJLUTYPruH : yued-Hoe
noco6ue / H.I'. AreeB. — ExatepunOypr : Yp®V, 2016. — 108 c. — ISBN 978-5-7996-
1712-7. — TekcT: 351eKTpOHHBIH // DNeKTpoHHO-O0MbIMoTeuHas cuctema «Jlauby : [caiiT]. —
URL: https://e.lanbook.com/book/99065

3. OCHOBBI METAJUTYPTUYECKOTO MPOU3BOICTBA: yueOHuK / B.A. burees, K.H.
Bnosun, B.M. Konokonsiie, B.M. Canranuk, C.K. Cubararymnun. - Cankr-IletepOypr:
Jlanp, 2017. - 616 c. - ISBN 978-5-8114-2486-3. - TekcT: 31eKTPOHHBIH // DIIeKTPOHHO-



https://e.lanbook.com/book/108106
https://e.lanbook.com/book/99065

oubnmoteunas cucrema «Jlauby : [caiit]. - URL: https://e.lanbook.com/book/90165

0) JlonoJIHUTe/IbHAA JIUTEpaTypa:

1. Cubararymnun C.K., Xapuenko A.C. MeTamypruueckue CBOMCTBa
KEJIE30pYIHOTO ChIpbs: yueOHOoe nocodue. Maruuroropcek: M3n-sBo Marauroropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2018. 150 c.

2. Cubararymmua C.K., Xapuenko A.C. KauecTBO NIMXTOBBIX MaTePHUATIOB JOMEHHOM
TUTABKH, BKIIOYAIONINX THTAHOMAarHETUTHI M CUICPHUTHI: yueOHOe mocoore. MarHUTOropek:
W3n-Bo MarnuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2012. 150 c.

3. Mopauesckuii, A.I'. TepmoauHamMuueckue pacueTbl B XUMUHU U METAJUIYPIHUH : yueo
-Hoe nocobue / A.I'. Mopauesckuii, U1.b. Cnaaxos, E.I'. ®upcosa. — Cankr-IletepOypr :
Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — TekcT : 37€KTpOHHBIH // DIEKTPOHHO
-oubnmoreunas cucrema «Jlauby» : [caiit]. — URL: https://e.lanbook.com/book/104851 . —
Pexxum noctyna: Uit aBTOPH3. TTOJIb30BATENEH.

4. Coopurukos, I'.C. CoBpemeHHbIe MPOOJIeMbl METAJUTYPTUU U MaT€PUATIOBEICHHUS :
THJIPOJMHAMHUKA ¥ MacCOOOMEH B MHOTO(a3HBIX CHCTEMaX METAJUTypTHH : yaeOHOe
nocobue / I'.C. Coopmukos, C.1. Uubuzosa. — Mocksa : MUCuC, 2016. — 141 ¢. —
ISBN 978-5-87623-998-3. — TeKcT : 21IeKTpOHHBIH // DNeKTpOHHO-ONOIMOTEYHAs CHcTeMa
«Jlanby : [caitr]. — URL.: https://e.lanbook.com/book/93667 . — Pexxum poctyma: st
aBTOPH3. NIOJIb-30BATEIIEH.

5. Arees, H.I'. MoniennpoBaHue npoeccoB 1 00b€KTOB B METAILTYpPruu : yueOHOE Mo-
cobue / H.I'. AreeB. — ExatepunOypr : Yp®V, 2016. — 108 c. — ISBN 978-5-7996-1712-
7. — TeKcT : 3NeKTPOHHBIH // DeKTpOHHO-0nbInoTeuHas cuctema «Jlaupy : [callT]. —
URL: https://e.lanbook.com/book/99065 .

9. Cubararymnun C.K. ®opmupoBaHue CJI0s MTUXTH B KOJOITHUKOBOM IPOCTPAHCTBE
JOMEHHOU neun: yuedHoe nocodue ¢ rpudpom YMO B 001aCTH METALTYPTHH.
Maruutoropck: M3n-so Marautoropck. roc. Texs. ya-ta um. I'.1. Hocosa, 2014. 188 c.

10. [Tannmes H.B., Cubararymnun C.K. Ilpaktukym no mucuurummae «HoBwie
npouecchl B MeTautypruny. M3n-so Marauroropck. roc. Texs. yu-ta um. ['.11. Hocoga,
2015. 107 c.

11. Cubararymnun C.K., Xapuenko A.C. Mcnoas30BaHne KOKCOBOTO OpeEITKa Ha J0-
MEHHBIX nevyax. Marauutoropck: M3n-so Marautoropck. roc. Texs. yu-ta um. I'.J. Hocoga,
2013. 163 c.

12. Cubararymnun C.K., Xapuenko A.C., Makaposa U.B. Teopus, TexHomorus u
aBTO-MAaTH3alUs JOMEHHOTO Mpoliecca: MpakTuKyM. Maruuroropck: M3a-sBo Marautoropck.
roc. TexH. yH-ta uMm. ['.11. Hocoga, 2019. 142 c.

B) Meroanuyeckue yKa3aHus:

1. Cubararymnmun C.K., Xapuenko A.C., Makaposa 1.B. [lluxtoBsie MaTepuabi /
Teo-pusi, TEXHOJIOTUS M aBTOMATU3aLMsI JIOMEHHOT'O TIpoliecca: MPakTUKyM. MarHUTOropceK:
W3n-Bo Marnutoropck. roc. TexH. yH-ta uM. I'.M. Hocoga, 2019. C. 6 — 50.

2. HesicoB A.T'., BanoB A.B., Makaposa 1.B. PacueTsl IIuXTbl, MAaTEPUAIBHOTO U TE
-TI0OBOTO OaaHCOB arfloOMEepalMoOHHOTO Tpoliecca: Yueb. mocodue. Marauroropek: M3a-so
Marnuroropck. roc. TexH. yH-ta uMm. I'.11. Hocosa, 2015. 68 c.

3. @opMUpPOBaHUE AIIUIICOUIOB BBIYCKA U PA3PHIXJICHUS IPU ABMKEHUU IIUXTOBBIX
MaTepuanioB / Teopusl, TEXHOJIOTHsI U aBTOMATHU3aLUs IOMEHHOTO Mpolecca: MPAaKTUKYM.
Maruuroropck: M3n-so Marauroropck. roc. Texs. yH-ta uM. I'.1. Hocosa, 2019. C. 76 —
112.

4. Hesacos A.I'., FIBanoB A.B., Makaposa I.B. 13yyeHne 0CHOBHBIX
3aKOHOMEPHOCTEH arjJoMeparioHHOI0 poIlecca: METOIMYECKUE YKa3aHus K JJabopaTOpHbIM
3aHATHAM. Marau-toropek: M3a-so Maruurtoropcek. roc. Text. yH-ta uM. I'.1. Hocosa, 2009.
18 c.


https://e.lanbook.com/book/90165
https://e.lanbook.com/book/104851
https://e.lanbook.com/book/93667
https://e.lanbook.com/book/99065

5. Hescos A.T'., BanoB A.B., Makaposa I1.B.Onpenenenue HanpaBieHus
KaIWJUISIPHOTO JIaBJIEHUS B CJI0O€ TOHKOM3MENbUEHHOTO KOHILIEHTPATa U YIPOYHEHHUSI
YBIJIAXKHEHHBIX KOMKOB €T0 3a CUET CHJI KallWJUIIPHOTO JIaBJICHMS: METOAUYECKUE YKA3aHUS K
nabopaTopHBIM 3aHATUSIM. Marautoropck: M31-Bo MarauToropck. roc. TexH. yu-ta um. .1,
Hocosa, 2012. 13 c.

6. HesicoB A.T'., IBanoB A.B., Makaposa U.B. Onpenenennie MmakcuMaabHOU
KalWUISIPHOM BJIArOEMKOCTH M KallWJJIIPHOTO J1aBJIEHUS B CII0€ TOHKOU3MEIbYEHHOTO
KOHLIEHTpa-Ta. MeTroauuecKkue yka3aHusl K JJabopaTOpHBIM 3aHATHsIM. Maruuroropek: 13-
BO MaruuToropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2012. 13 c.

7. HesicoB A.T'., IBanoB A.B., Makaposa 1.B. Onpenenenue razonpoHuaeMocTu
arJIoOMepalMOHHOM IUXTHI U 3aBUCUMOCTH €€ OT BJIAXXHOCTHU U COJIEpKaHUs B HEW BO3BpaTa.
Marnuroropck: M3n-so Marauroropck. roc. Texs. yH-ta uM. .. Hocoga, 2014. 20 c.

8. [Nanumes H.B. [Ipaktukym no xkypcy «Teopust U TEXHONOTHs TOATOTOBKH ChIPbSI K
JIOMEHHO T1aBKe»: Yuel. mocodue. Marauroropck: M3a-Bo MarHuToropcek. roc. TexH. yH-
ta uMm. I".1. Hocosa, 2011. 84 c.

9. Cubararymnun C.K., BaranoB A.U., Xapuenko A.C. BiusHue ypoBHS 3achllid U
ra3oBOTO MOTOKA Ha YIJIbl OTKOCA MaTepualioB B Mojaen. Maraurtoropck: M3n-so Maruuro-
ropck. roc. TexH. yH-ta um. I'.11. Hocosa, 2015. 17 c.

10. Cubararymuun C.K., Baranos A.1., Xapuenko A.C. U3ydueHue BnusiHus BUAa
IIMXTOBBIX MaTepUAJIOB U UX PacIpe/ieeHHs Ha ra30MpoHHUIIaeMOCcTh. Marauroropek: Msa-
BO MarnuToropck. roc. Texs. yu-ta um. .. Hocosa, 2015. 16 c.

11. Cubararymun C.K., Baranos A.U., Xapuenko A.C. U3yuenue BIusHuUs
KPYITHOCTH ¥ (pOPMBI MaTeprajIoB Ha UX ra30MpOHUIIaeMOCTb. Maruuroropek: M3a-so
MaruuToropck. roc. Texs. yu-ta um. I'.1. HocoBa, 2015. 11 c.

12. Cubararymnua C.K., Baranos A.U., IIpoxopos U.E., Maiioposa T.B. Pacuér Tex-
HUYECKUX TMOKa3zaTeledl JOMEHHOW TuiaBku. Marnutoropcek: M3a-Bo MarHutoropck. roc.
TexH. yH-Ta uM. [.1. Hocosa, 2011. 72 c.

13. Cubararymnua C.K., Makaposa 1.B., HaceipoB T.M. Onpenenenre TEXHUUECKUX
MoKa3aTenel JAOMEHHOW IUIaBKU IPU MPOEKTUPOBAHUU HOBOI'O METAJUIypPrU4eCcKOro Mmpea-
npustusa. Marautoropek: M3narensckuid nentp ®I'6OY BITO «MI'TVY», 2014. 50 c.

14. Cubaratymumn C.K., Xapuenko A.C. AHanu3 Npu4YrH U3MEHEHHUS YICIBHOTO pac-
X0/1a KOKCa ¥ IIPOU3BOJIUTEIBHOCTH JOMEHHOM IT€YH 1O POU3BOJICTBEHHBIM JaHHBIM. Mar-
Hutoropck: M3zn-so Maraurtoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2011. 18 c.

15. Cubararymumn C.K., Xapuenko A.C. Ananu3 (GakTopoB, BIUSIONIUX HA paBHOMED
-HOCTb cOcTaBa IUXThl. Marautoropck: M3n-so Marautoropck. roc. Texs. yu-ta um. .M.
Hocoga, 2012. 17 c.

16. IpyxxoB B.I'., Makaposa 1.B. Onpenenenue BEpTUKAIBHOTO JABJIEHUS ChITYYUX
MaTepuaioB B IPUCYTCTBUU ra30BOro notoka. Maruuroropck: M3narensckuid LeHTp
OI'BOY BIIO «MI'TY». 2018. 12 c.

17. Cubaratynnun C.K., Xapuenko A.C., Makaposa U.B. [Ipumep BoinoaHeHHE
pacd€ToB

1o AuCHUIUIMHE «Teopus mporeccoB NPOU3BOACTBA arjoMepara». MarHuToropck:
2020. 52 c.

r) Ilporpammuoe obecneyenne u MHTEpHET-pecypchI:

IIporpammHoe oGecnieyeHue

HanmenoBanue

10 Ne norosopa Cpok aelcTBUS TULIEH3UU

7Zip cB0OOHO pacmpocTpansemoe [10 O6eccpouHO




| FAR | CBOOOTHO | 0eccpouHo
IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAIIMOHHBIE CIIPABOYHbIE CHCTEMBI
HasBanue Kypca Cchlnka
DneKTpoHHAas Oasa . )
P - | https://dlib.eastview.com/
Hepnonnqecm/lx N31aHUN
HanumonanpHas

MH(GOPMAIIMOHHO-AHATHT
n4ecKas

URL:
https://elibrary.ru/project risc.asp

®denepanbHOE
rocyJIapCTBEHHOE
OIOPKETHOE

URL: http://www1.fips.ru/

Poccuiickas
I'ocynapcrBeHHas

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

DNEeKTPOHHBIE  PECYPChI
oubnuoreku MI'TY um.

https://host.megaprolib.net/MP0109/Web

®denepanbHbII
00pa3oBaTeNIbHBIN TopTal

http://ecsocman.hse.ru/

MexnayHapoaHas
pedepatuBHas
MIOJIHOTEKCTOBAs

n

https://www.nature.com/siteindex

Nudopmannonnas
cucrteMa - HopmaruBHble
IIPaBOBbIE

aKThlI,
OpPraHU3allMOHHO-PACIIOPs
JUTEIIbHBIC

https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi

?ysclid=lujknksfy724757053

Nudopmanmonnas
cucreMa - baHK maHHBIX

yrpo3

https://bdu.fstec.ru/?ysclid=lujkgy7cnw630508962

9 MaTepuajibHO-TeXHHYECKO0e o0ecnevyeHre JUCHUIIJIMHBI (MOLYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC obecneyeHne JUCHUIIIMHBI BKIIIOYACT:
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1.YueOHas aytuTopHst [UId IPOBEACHUS 3aHATUHN JISKITMOHHOTO THIA !

Texuuueckue cpeacTBa 00yueHHsI, CITYKaIIUe Uil IPeACTaBICHUs yaeOHOM
nHpopManuy O0JIBIION ayIUTOPUH: MYJIbTUMEUIHbIE CPEJICTBA XPAaHEHUS, TIepeAadH U
npeacraBieHus yaeOHoi nnpopmarmu. Crnennanu3upoBanHas Meoenb

2. YuebHas ayquTOpUs U1 IPOBEICHHS IPAKTUYECKUX 3aHATHIA OCHAIICHA!

TEXHUYECKUMU CPEJCTBAMH OOyUEHHMsI, CIYXKAIIUMHU JUIsl IPEACTaBIeHUs y4eOHO -
TEXHUYECKUMU CPEJICTBAMU OOyUEHHUS, CIYKAILIUMHU JIUIsl IPECTaBIICHUs y4eOHOI
nHbopManuy O0JIBIION ayTUTOPUH: MYIbTUMEIMIMHBIME CPEICTBA XPAHEHUS, TIepelaun U
Ipe/icTaBiIeHUs yueOHOM nHpopmauy;

- CIIELIMAJIN3UPOBAHHON MEOEIbIO.

3. YueOHas ayquTOpus ISl TPYNTIOBBIX U MHIUBUIYaTbHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJISl M IPOMEKYTOUHOM aTTeCTAllMN OCHAIIICHA:

- KOMIIBIOTEpHOHM TeXHUKOM ¢ makeToM MS Office, ¢ moaktoueHneM K ceTu
«IHTEpHET» U C IOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPETY
YHHBEPCHUTETA;

- CIIELMAJIN3UPOBAHHON MeOeIbIO.

4. TlomerieHue 11 CaMOCTOSITEIIbHON pabOThI OCHAIICHO:

- KOMIIBIOTEPHOU TeXHUKOH ¢ makeToM MS Office, ¢ moaktoueHnEeM K CeTH
«lHTEpHET» U C TOCTYIOM B JIEKTPOHHYIO HH()OPMAIIMIOHHO-00pa30BaTENbHYIO CPETY
YHHBEPCHUTETA;

- CIIeMaJIN3UPOBAHHON MeOeIbIO.

5. [omernenue Ay XpaHeHU U MPOGUIAKTHUECKOTO 00CTYKUBaHHS YI€OHOTO
000pyI0BaHUS OCHAIICHO:

- CIIELIMAJIM3UPOBAHHON MeOEeIbIO: CTeUIaKaMu JJIsl XpaHEHUs y4eOHOTo
000pyI0BaHHUS;

-MHCTPYMEHTaMH Il PEMOHTa Y4eOHOTO 000pY/I0BAHMS;

- mKadamu sl XpaHeHus: y4eOHO-METOIMYECKOM JOKYMEHTAIlMH 1 MaTepHalloB.



IMPUJIOKEHME 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATeIbHOMH padoThl 00yYaromuXxcs

[o qucuuIuIMHE MPEeIyCMOTPEeHA ayIMTOPHAs U BHEAYIUTOPHAsI CAaMOCTOATENbHAs paboTa
oOyyaromuxcs, KOTopas IpeAroiaraeT BhIIOJIHEHNE PAKTHIECKUX padoT.

Huka npaktudeckux pador Nel. CocraBieHue aHHOTALMM MO COCTABISIOIIMM TEMBbI
«MHOTOKpUTEpUATIbHBIE 33Jaud  ONTHMU3ALUU COCTaBa AarjIOMEpPalMOHHOM  LIUXTHI».
BrlsiBneHNE KITIOYEBBIX CII0B U UX IpeACcTaBiieHne. Pa3paboTka TECTOB [0  COCTaBJISIIOILIMM TEMBbI .

- TpeOOBaHMs K LIMXTOBBIM MaTepuajiaM: KOHILIEHTpATy, arjopyae, TBEPAOMY TOIUIUBY
(KOKCHKY), ¢uocy, ngobaBkamM; TPOTHO3 PabOTOCIIOCOOHOCTH arJIoMepaluoOHHOTO
IIPOM3BOJICTBA B PA3IMUHBIX YCIOBHSX; Pa3MOPAXKUBAHUE, CYILIKA U YBIAKHEHHE KOMIIOHEHTOB
LIUXTHI;

- pelleHre ONTUMHU3ALMOHHBIX 3a/1a4 IPU OpraHU3aly X0Ja MPOILIECCOB MPOU3BOJICTBA
arjjomepaTa; OINTHMAaJbHBIN PEKUM YCPEAHEHUS MAaTEPHAJIOB TPAIUIIMOHHBIM pa3MelleHuEM Ha
pPYOIHOM [JIBOPE U COBPEMEHHBIM IITA0CIMPOBAHHEM C THPUMEHEHUEM YCPEIHHUTEIbHBIX
KOMIIJIEKCOB; 3HAYUMbIE HAyYHO-TEXHUYECKHE pa3pabOTKM M Hay4YHbIE HCCIIEIOBAaHUS IO
YCPEHEHHUIO MaTepUaoB;

- COBpEMEHHble MH(OPMAIOHHBIE TEXHOJOTHUU JUIS COBEPIICHCTBOBAHUS IPOILIECCOB
MIPOM3BOJICTBA arjioMepara ONTUMAJbHBIM JI03UPOBAHMEM IIHMXTOBBIX MaTEpUAIOB; OCHOBHBIE
JOCTHKEHHS B 00JIaCTU METAJLUTYPTUU U CMEKHBIX 001acTX;

- NpUMEHEHHE METOJ0B (U3UYECKOTO M YHCIEHHOTO MOJETUPOBAHUS MPOIECCOB C
paccMOTpeHUEM ONTHUMAJIbHOM KPYITHOCTH TBEPIOTO TOIUIHMBA (KOKCHKA) U BIAXKHOCTU IIMXTHI.

Muka npaktuyeckux pador Ne2. CocraBieHue aHHOTALMM IO COCTABISIOIIMM TEMBI
«MHOTOKpUTEpHUAIbHbIE 33/1a4l OKOMKOBAHMS IIMXTHI JUISI TOCIEAYIOUIeH e€ ariomepanumny.
BelsBiieHNE KIIIOUEBBIX CIIOB M UX NpecTaBlieHne. Pa3paboTka TECTOB MO COCTABIISAIOIIMM TEMBI:

- HEPAaBHOBECHBIE COCTOSIHMS KOMIIOHEHTOB  arJIOMEPAallMOHHOM IIMXTHI TPU HX
CMEIIMBAHUHA U OKOMKOBAHH B YCJIOBHSX HENPEPHIBHOIO IBHKEHUS MATEPUAIIOB B CMECHUTEIE U
OKOMKOBATeIIe;

- CO3JlaHME M aHAJU3 MaTEMaTHUYECKHX MOJECIEH Ipolecca OKOMKOBAaHUS IIMXThI Ha
OCHOBE 3aKOHOMEPHOCTEH AEWCTBHSA MOJIEKYJSIPHBIX M KalWUIAPHBIX CHWJI B YBIQ)KHEHHOM
MaTepualie; 3HauMMble HAy4YHO-TEXHMYECKHE pa3pabOTKM W Hay4yHbIE MCCIEOBaHUA 11O
OKOMKOBaHMIO;

- MHOTOKPHUTEPHAJIBHBIE 3aJauyd ONTHMM3alUM peXuMa BO3BpaTa M IOCTEIM s
oOecrieueHus  3(P(PEeKTUBHOrO  XoJa  CHEKaHMs C  JIOCTH)KEHHEM  MaKCHUMaJlbHOM
IIPOU3BOIUTENBHOCTH U BBICOKOTO KaueCTBa arjoMepara;

- MHOTOKPHUTEPHAJIbHBIE 33a4d ONTHUMM3ALMK NIPOLIECcCa 3aKUTaHKs TBEPIOrO TOILIMBA B
TEOPHUH MIPOLIECCOB MPOU3BOCTBA ariomMepaTa s odecriedeHus 3p(HEeKTUBHOTO XOJa CIEKaHUs
C IOCTHKEHHEM MaKCUMAaJIbHOW ITPOU3BOJUTEIIBHOCTH U BBICOKOIO KayecTBa arjioMepara.

Huka npaktuyeckux pador Ne3. CocraBieHHE aHHOTAIMH MO COCTABJISIOMIMM TEMBbI
«/IBmKeHue ra3oB M TeEIUIONEpenadya B TEOPUM IIPOLIECCOB IPOU3BOJACTBA arjioMepara.
BrlsiBiieHue KIIIOYEBBIX CIIOB M UX NpejcTaBiieHne. Pa3paboTka TECTOB MO COCTABIIAIOLIUM TEMBI:

- MaTeMaTU4eCKHE 3aBUCUMOCTH I pacy€ra TIa30NpPOHULIAEMOCTH CJOS; YCIOBHS
(dbopMUpOBaHUS U Pa3pyLICHUs CBOJOB HaJl 3a30paMHU KOJIOCHUKOB; 00pa30BaHHE IIIMIICOMJIOB
pa3pbIXJIEHUS HaJ 3a30paMU KOJIOCHHUKOB;

- MaTeMaTUYECKOE OIMMCAHME TEIUIOEMKOCTEN MOTOKOB IIUXTHI U I'a3a IO BBICOTE
CIEKaeMOTo cJ0s; (GopMUpPyEeMbI€ 30HbI IO COCTOSIHUIO M YCIIOBHSIM TEIUIONEpeiaun; o0Iue 1
30HaJIbHBIE TETIJIOBBIE OallaHChl; 3HAUMMble HAYYHO-TEXHUYECKHE pa3pabOTKH U Hay4YHbIE
HCCIIEIOBAHUA 110 TEIUIONEpeaaye B CIEKAEMOM CJIO€ arjioMepaTa v IpHU €ro OXJIaXICHNN Ha
OXJIaJIUTEIIE;

- MHUpOBBIE pecypchl HMH(pOpPMAIMMU O IMpolleccaXx MPOU3BOJICTBA arjioMepara; aHajiu3
IIOJIHOTO TEXHOJIOTMYECKOTO LMKIJIA IOJIyUYEHHUS arjioMepara; BHJbl arjoMepaToB; MOKa3aTelH,
XapaKTEepPU3YIOIIHE €r0 CBOMCTBA,



- METOJIOJIOTHS aHaiuM3a U 00pabOTKKU MH(POPMAIMOHHBIX OTOKOB U MH(POPMALMOHHBIX
MoJieJIel P OLIEHKE IOBEJCHMSI CEphl B IIpolieccax IPOU3BOJICTBA arjJoMepara.

Huka npaktudeckux pador Ned. CocraBieHue aHHOTALMM MO COCTABISIOIIMM TEMBbI
«OKucneHue, BOCCTAHOBIIEHHE, TBEpAOGa3HbIe H IKUAKO(A3HBIE MPOLECCHl B TEOPUHU
MIPOM3BOJICTBA arjioMepara». BpIgBIeHHE KIIOUEBBIX CIOB M UX MpenacTaBieHue. Pa3zpaboTka
TECTOB MO COCTABJISIOLIUM TEMBI:

- QHaJIM3 TPOIIECCOB OKHMCIICHUS W BOCCTAHOBIICHUS JJISl BRIOOpA IMyTeH, MEp U CPEJICTB
yIpaBieHUs] KaYECTBOM arjioMepara,

- OCHOBHBIE HANpaBJIEHUS DPA3BUTUS INPOU3BOJCTBA  arjioMepara; 3HauHMMbIe
HAyYHO-TEXHHUYECKHE pa3padOTKH M HAaydyHbIE WCCIICAOBAHHUS 10 KadyecTBY arjioMepara;
pa3paboTka MpeIoKeHUH MO COBEPUICHCTBOBAHUIO IPOU3BOJACTBA arjomepara B YCIOBHAX
3ajaHHOro mnpeanpusatus (Ha mnpumepe “MMK”); npruMeHeHHe HWHHOBALMOHHBIX METOJOB
pelieHns 3azad 1o Npou3BOJCTBY arjomepara Jjsi JOMEHHO! IUIaBKH;

- TBEprodaszHbIie U KUIKO(Da3HBIE MPOIIECCHl arjioMepalnu; GopMUpoOBaHUe (HUTIECKOI
CTPYKTYpBI arjioMepara; BU/ibl OJ0YHBIX CTPYKTYD, TIOP, Pa3ACIUTENbHbIX CI0EB MEXY TOpaMH;
neicTBue (U3NYECKON CTPYKTYpbl Ha KauecTBO arjiomMepaTra, TEPMHUYECKOe BO3JCHCTBHE Ha
arjiomepar HocJje CIIeKaHus,

- TUIOBBIE CHCTEMBl aBTOMATHYECKOTO YIPABJIEHUS TEXHOJOTHUYECKUMHU IMpolieccaMu
MIPOM3BO/ICTBA arjoMeparTa; CUCTEMBbI MOAJIEP>KKH MPUHATHS peLIeHUs; pa3paboTKa NpeasioKeHu
JUIsT  TEXHUYECKUX  PErJaMEeHTOB W  CTaHJapTOB 1o  oOecreyeHuto  0e30MacHOCTH
MIPOM3BOJICTBEHHOTO IPOLiecca B arjoJOMEHHOM IPOU3BOCTBE.

Ilepeuenv 6onpocoe 011 n0020MOBKU K yCHHOMY ORPOCY

1. C kaKkoi 1esbIo arjoMepanyoHHasl NXTa CMEIIMBAETCS U YBIAXKHAETCS?

2. UTO Takoe CKOPOCTh CIIEKaHUSI U OT YE€TO OHA 3aBUCHUT?

3. OnuMHakoBa JM CKOPOCTh JABMKEHHS BO3JyXa IO BBICOTE arjomepara B KOHIE €ro
CIICKaHUS?

4. Tlouemy HU3 araomepara rmojayvaercsi 0ojee OrIaBICHHBIM, XOTS TOIIMBO PABHOMEPHO
pacnpeneneHo B IMUXTe?

5. [Toyemy aryocrek 1o nepudeprur Yaia MEHee OIJIaBIICH, YEM I10 €€ OCH?

6. [louemy B armomMepallMOHHOM Tra3e MO CPABHEHHUIO C BO3YXOM, COJEPKUTCS MEHBIIIE
KHCJIOPOJIa U a30Ta U OOJIbIIIE BOASHBIX MapOB?

7. ITo KaKuM CEYEHMAM MPEXkK/E BCEr0 pa3pylIatoTcs KycKH arjiomepara’?

8. UTo OKa3bpIBa€T MEHbIIIEE CONMPOTUBIICHUE MPOCOCY BO3yXa- arjoCHeK WiIv IINXTa, U3
KOTOpPOM OH MOJIY4YEH U nouemy?

9. IloueMy criekaHHe MAarHUTHBIX JKEJIE3HAKOB IO CPABHEHHUIO C KPACHBIMH U OYypbIMU
JKEJIe3HsAKaMU UJIET MPU MEHBIIIEM pacXoje KOKCuKa?

10. ITouemy ¢ yBenMueHHEM BO3BpaTa B pyJHON CMECH YMEHBILIAETCS PACXO U3BECTHSKA?

11.YT0 Takoe ¢uirocyromiasi CiocOOHOCTh U3BECTHSIKA?

12.  Tloyemy mNpOU3BOAUTENBHOCTh  arJIOMEPALMOHHOW  MAIUMHBI  3aBUCUT  OT
ra3oMnpOHUIIAEMOCTH HIHUXTHI?

13. Kakast BIaX)HOCTb arjoMepallMOHHOM IUXThI HA3bIBAETCS ONTUMAIbHON?

14. HazHayeHre MapraHiieBOi pyabl P MPOU3BOICTBE arjoMepara (BaprHaHThl OTBETOB:
SBIISIETCS MaTepuaioM, obecreuuBaromuM (GOPMUPOBAHUE TApHHUCAXKA; SIBISIETCS MaTEpHATIOM,
ofOecreunBarOIMM TPOMBIBKY TOpHa JIOMEHHOW IeYH; MapraHel] MapraHUEBOM pyJbl
WCIIOJIb3YEeTCSI B KAUECTBE BOCCTAHOBUTEINA JKEI€3a W3 JKEJIE30PYIHOrO ChIPbS; MapraHel|
MapraHieBOH pyabsl YMEHbIIIAET PACTBOPHUMOCTH YTJIEpO/ia B UyT'YHE).

15. Bug okcuaa SiOz mo BIMSHUIO Ha CBOWCTBA TJoMepaTta (BapHaHThI OTBETOB:
HEUTpPaNbHBIN, OCHOBHOM, KHCIIBIA, aM(OTEPHBIN),

16. Bun okcuma MgO mo BIMSHHIO Ha CBOMCTBa MIjaka (BapuUaHThI OTBETOB:
HEUTpaTbHBIN, OCHOBHOU, KHCIBIN, aM(pOTEPHBIN).

17. BnustHue NOBBILLIEHUS COACPKAHUS JKeJle3a B arjloMepare Ha yAeJIbHbIA pacxo] KOKca



B JIOMEHHOM Ileud (BapHaHTbl OTBETOB: YBEJIMYMBAECTCSI C POCTOM COJIEp)KaHUs XKeje3a B
arjjoMepare 10 JOCTWXEHHUS IPEIeIbHO JOIMYCTUMOIO €ro ypoBHS, a 3aT€M YMEHbIAETCH;
YMEHBILIAETCS; YBEIUUNBAETCS; OCTAETCS IPUMEPHO ITOCTOSIHHBIM).

18. Yrto Takoe ceimydast cpena?

19. Ilpu xakoM COOTHOIIEHMHM pPa3MEPOB OTBEPCTUS W YACTHUL[ ChIIY4YeH Cpelibl
HaOJI0JaeTCsl KOCTpeHUE?

20. Yto Takoe 3JUIMIICOU/T BBITYCKa?

21. Kakumu cBo¥cTBaMU 00J1a1a€T SITUTIICOU]] BBIITYCKa?

22. Yto Takoe 3JUIMIICOU Pa3PhIXJICHUS?

23. Kak onpeensitoTcst BBICOTHI JUIMIICOUOB BBITYCKA U PA3PhIXICHUS?

24. Yo Takoe BOPOHKA BBIITyCcKa?

25. Bo ckonpko pa3 BBICOTA 3JUIMIICOMA PA3PBIXJIEHUS OOJIbIIE BBICOTHI UIMIICOMAA
BBIITyCKa?

26. Yto Takoe 30Ha MOTOKA ChIITyuero marepuana’?

27.Yto Takoe KOCTpEHHUE CHIITy4ero Marepuana?

28. Kakoe ycnoBue HEOOXOIUMO BBIMOJIHATH JJI JBUKEHUSI MIUXTOBBIX MAaTEpUAIOB B
JIOMEHHOU neun 0e3 KOCTpeHus?

29. Iloka3zaTenu CBOMCTB arjiomepara:

- (pU3UKO-MEXaHUUECKHUE;

- (U3UKO-XUMHUYECKHE;

- TeMIIepaTypHO-TEIUIOBBIE;

- KOMIIOHEHTbl XUMHUYECKOTO COCTaBa.

30. OtnuyuTenbHbIe 0COOEHHOCTH MPU CPAaBHEHUH 00pPa3Ii0B MaTEPHAJIOB:

- arJaoMeparoB;

- KOKca;

- JKEJIE3HBIX PYZ;

- MaprasieBbIX py/;

- (utrOCOB;

- OKaThIIIEH.

31. Kakue 3HauMMble HayYHO-TEXHHYECKHE Pa3padOTKH M HAy4YHbIE HCCIECIOBAHUS 10
arj10JIOMEHHOMY ITPOU3BOACTBY Bam n3BecTHBI?

32. Kakue OCHOBHBIE JAOCTHXKEHHSI B 00JaCTU METAJUTYPIHH M CMEKHBIX o0nacTsax Bam
W3BECTHBI?

Ilepeuens 6onpocoe u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:

1. KakoBbI OCHOBHbIE TPeOOBaHUS K KOHILIEHTPATY U aryiopymue?

2. KakoBbl OCHOBHBIE TpeOOBaHUS K TBEPIOMY TOIUIMBY U K U3BECTHSIKY?

3. CymHoCTh ycpeIHEHUSI MAaTEPUANIOB C UCIIOJIb30BAHUEM YCPEIHUTENbHBIX KOMILIEKCOB.

4. 3HauyuMble HAYYHO-TEXHUYECKHE pPa3pabOTKM M HAyYHBIE UCCIEIOBAHUS IIO
YCPEAHEHUIO MaTepPHAIIOB.

5. VYnenpHas NPOU3BOJUTENBHOCTh arjJOMEpPAalMOHHBIX MAIIMH M HanpaBjieHUs €€
YBEJIUYEHHUS.

6. XUMUYECKHIl COCTaB araoMepara u CocoObl €ro yIydiieHus.

7. ®U3UKO-MEXaHUYECKHE CBOMCTBA arfioMepara v CocoObl UX yIyUIICHHUS.

8. ®U3NKO-XMMUHUYECKUE CBOMCTBA arjoMepaTa 1 CocoObl UX YIyUIICHHUS.

9. OnTManbHOE JO3UPOBAHUE KOMIIOHEHTOB IIUXTHI.

10. OntuManbeHasg KpymHOCTb TBEPAOTO TOTUIMBA U U3BECTHSIKA.

11. Ponp u3BecTH B mpolecce ariioMmepanuu.

12. CmemuBaHue 1 OKOMKOBAHUE IUXTHI.

13. 3akoHOMepHOCTEN AEHCTBUS MOJIEKYJISPHBIX U KAMWUISPHBIX CHJI B YBIQKHEHHOM
Marepuae.

14. PemieHre MHOTOKPUTEPUATIBHBIX 33/1a4 ONTUMHU3ALNK PEKUMOB BO3BPATA U MOCTENIN



15. Pexum 3akuranus TBEPJOro TOIUIMBA IIUXTHI.

16. 'a30mpOHUIIAEMOCTD arJIOMEPUPYMOTO CIIOSI.

17. Tennonepeaaya Mo BbICOTE CIEKAEMOTO CJIOSL.

18. Pexum oxyakJIeHUs arjjoMepaTa Ha arjloMepalMOHHON MallliHEe U Ha OXJIaUTelle.

19. OxucnIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IIPOLIECCE arjioMepaluu.

20. 'opeHue rasa B 3a)KMraTeJIbHOM FOpHE.

21. OnTuMu3aus BIaKHOCTH arjIoMEPallMOHHOMN INUXTHI.

22. Onrumuzanus pacxoja TBEPAOro TOIMBA (KOKCHKA), pacxoIyeMoro Ha
arJioMepanuio.

23. XUMHKO-MUHEPATIOTUIECKUE ITPEBPAIICHUS ITPU CIIEKAaHUH U OXJIAXKICHUH arjioMepara

24. dusuveckas CTpyKTypa arjiomepara.

25. YcnoBusi, He0OX0AUMBIE IS 00ECTICUEHHST HU3KOTO COJIEP KaHUs CEPBI B arjloMepare.

26. TBépnodaszHeie 1 KUAKO(Da3HbIE MPOIIECCH] IPU CIIEKAHUU arjoMepara.

27. OcHOBHBIE HAPABJICHUS Pa3BUTHUS IIPOU3BOJICTBA arjoMepara.

28. [lonHBIH TEXHOIOTMYECKUN IIUKJI MOTY4YEHUs arjoMepara.

29. Tloka3zaTtenu, XapakTEepU3YIOLIHUE PEXKUM pabOThI arJIoMepallMOHHOM MaIIHHbI.



IMPUJIO)KEHUE 2

OueHOoYHbIE CPEACTBA /I MPOBEACHUA IIPOMEKYTOYHOM aTTeCcTaIlluu
a) Ilianupyemble pe3yJibTaThbl 00y4eHHUsI U OIIEHOYHbIE CPEJACTBA JUISI IPOBEIEHHUST IIPOMEKYTOUYHOM aTTeCTANMM:

CTpyKTypHBII 2JIEMEHT [Inanupyemsle pe3ynbTaTsl
KOMIIETEHIIUN o0yueHus

OneHouHbIE CpeICTBA

IIK-1: CnocodeH opranu3oBbIBATH COIJIACOBAHHYIO Pa0OTYy MO BBINOJHEHHIO 32/1a4 10 OLlEHKE ChIPbSl M METALJIYPru4eCcKoil NPoayKIINH,
KOPPEKTHPOBATH H KOHTPOJMPOBATH NPOM3BOJACTBEHHBII NpoIecc

[TIK-1.1: Opranusyet paboTy IO OIICHUBAHUIO CHIPhS U
METAJUTypPTHUECKOM MPOIYKIINIO, KOPPEKTUPYET U KOHTPOIUPYET
MIPOM3BOJICTBEHHBIN TIPOIIECC ¢ 000CHOBAHNWEM MTPUHSTHIX
TEXHOJIOTHIECKUX M TEXHUUECKUX MEP

Ilepeuenvy meopemuueckux 60npocos K IK3amemny:

1.KakoBBI OCHOBHBIC TPEOOBAHUS K KOHIICHTPATY U arjopyze?

2. KakoBbl OCHOBHBIC TpeOOBaHUS K TBEPIOMY TOIUIMBY U K U3BECTHSKY ?

3. CyIIHOCTh yCPEIHEHUSI MaTEPUAJIOB C UCIIOJIb30BAaHUEM YCPEAHUTEIbHBIX
KOMIIJIEKCOB.

4. 3HaunMble HAyYHO-TEXHUUYECKHUE Pa3pabOTKN U HAYYHBIE UCCIICIOBAHMS 110
YCpPEIHEHHUIO MaTepHAIIOB.

5. YaenbHas Npou3BOAUTENHLHOCTD arJIOMEPAIIMOHHBIX MAIIMH U HAIIPaBJIEHUS €€
YBEJIUYEHUS.

6. XMMHYECKHI COCTAB arjioMepara u CriocoObl €ro yiaydIieHusl.

7. OU3UKO-MEXaHUUECKHE CBOMCTBA arjioMepaTa v CriocoObl UX YITYUIICHHS.

8. OU3HKO-XMMHHYECKHE CBOMCTBA arjloMepara M CriocoObl UX YITYUIICHHUS.

9. OnTumanpHOE 103UPOBAHNE KOMIIOHEHTOB IIHUXTHI.

10. OnTuManpHasi KpymHOCTb TBEPAOTO TOILIMBA U U3BECTHSIKA.

11. Posib u3BECTH B IIpOIIECCE arjioMEpalyu.

12. CmemmBaHue 1 OKOMKOBAaHUE IIUXTHI.

13. 3akoHOMEpHOCTEN AEUCTBUSA MOJNEKYJIAPHBIX U KaIWJUIAPHBIX CUJI B
YBIKHEHHOM MaTepHale.

14. Penienne MHOTOKPUTEPUANIBHBIX 33a]1a4 ONTUMU3AINMH PEKUMOB BO3BpaTa U
MOCTENN

3adanue na peuwienue 3a0ayu:

[To mpeacraBneHHOI B 00pa30BaTENbHOM MOPTANe METOJUKE BBITIOTHUTD PACUET
CHUKEHHUS YIETBbHOIO pacxo/ia KOKCca Ha MPOBEACHUE JOMEHHOM IIJIaBKU
MOBBIIICHUEM COJIEpP KaHMsI JKelle3a B arjloMepare.




IIK-2: Opranu3yer corjiacoBaHHYI paGoTy M0 BHITIOJTHEHUIO TEXHOJIOTHYECKHX ONMEPAIHii M0 MOJIYyYeHUI0 MEeTAJLIYPruyecKoi NpoayKuum, eé
aajabHelimei o0padoTke

[1K-2.1: Opranu3syer paboTy 110 BBIIIOJIHEHUIO TEXHOJIOTHYEeCKUX | [lepeuens meopemuueckux 60npocos K IK3aMeHy:

OTIEpAIIN MO MOJYYSHHUIO METAUTYpPTUUECKON MPOTYKIIUH, €€ . Pexxum 3axuranust TBEPAOTO TOTUIMBA IIUXTHI.

nanbHeiei oopadboTke . 'a30mpoHHIIaeMOCTh arJIoOMEpUPyMOro CJosl.

. Tenmonepenaya 1o BbICOTE CIIEKAEMOT'O CJIOSI.

. Pexxum oxmnak/ieHus arjjoMepaTa Ha arjloMepaliOHHON MallliHe U Ha OXJIaJAUTEe.
. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH B MPOIIECCE arJIOMEPALIUH.

. l'openue raza B 3aurareiabHOM TOpHE.

. OnTMU3a1Us BIKHOCTH arjIoMEPAlMOHHON IIIMXTHI.

. Ontumuzanus pacxo/ia TBEPIOTO TOIUIMBA (KOKCHKA), pacXoyeMoro Ha
arjioMepanuio.

9. XUMHUKO-MUHEPAIOTHIECKHE TTPEBPAILICHHS IPU CIIEKAHUH U OXJIAKICHUN
arjiomepara

10. dusnueckas CTpyKTypa arjioMmepara.

11. YcnoBusi, He0OX0IUMBIE /17151 00€CTICUeHUsI HU3KOTO COJCPKaHUsI CEPhI B
arjiomepare.

12. Tépnoda3zusie u xuaKko(azHbie MPOIECCH MPU CIIEKAaHUH arjioMepara.

13. OcHoBHBIEC HAaNIPaBIIEHUSs PA3BUTHS POU3BOCTBA arjioMepara.

14. TlosnHbIN TEXHOJIOTUYECKUNA LMK TIOJIYYEHHUS arjioMepara.

15. TlokazaTenu, XapakTepU3YIOLIUE PEXKUM pabOThI arjoMepallMOHHONW MalIHHBI.
Ilpumepnvle npaxmuyeckue 3a0anus:

BbIsSIBUTH KITIOYEBBIE CII0BA B BBISIBJICHHBIX HCTOUHUKAX

Pa3paboTtath TecTOBbIE 3a1aHUs Ui YIITYOIEHHOTO U3y4YeHHs Hanbouee
CYyLIECTBEHHOU MH(OpMALINY.

3adanue na peuienue 3a0ayu:

[To nmpeacTaBneHHOM METOIMKE BBITIOTHUTH PACUET CHUKEHUS YIETHHOTO pacxoa
KOKCa Ha MPOBEJIEHNE JOMEHHOM MJIABKU CHUKEEHUEM COJIepKaHUsl MEJIOYH B
aryjioMmepare.
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6) HOpHI[OR NMpOBEACHUA HpOMeHCYTO'{HOﬁ aTTeCTallui, IOKa3aTe/in 1 KPUTEPUHU
OICHUBaAHUA:

[Ipomexyrounas arrtecrauus 1o gucuumuinHe «Teopus mpolueccoB NPOU3BOACTBA
arjioMepaTa» BKIIOYAeT TEOPETHYECKHUE BOIPOCHI, MMO3BOJISIOIINE OLIEHUTh YPOBEHb 3HAHUI
o0yJaromuxcs, ¥ IPakTHIECKUE 3a/1aHU, BBISABISIONINE CTENICHh CPOPMHUPOBAHHOCTH YMEHHI
Y BIIQJICHUI; TPOBOAMTCS B (hOpPME dK3aMeHa.

Bormpocel Ha 3k3amMeH OepyTcs U3 TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY, 3a/1aul OepyTcst
13 NIEPEYHS, BHIIIOJHEHHBIX HA MPAKTUYECKUX 3aHATUAX. [Ipy noaydeHnn o1ieHKH 110 SK3aMEHY
oOyJaromuiicsi MOIHKEH MPOJIEMOHCTPUPOBATh 3HAHHS B TEOPHH IIPOLIECCOB IPOM3BOJICTBA
arjomMepara, yMEHUS M BIAQJECHHUS B COOTBETCTBUUM C HOPMATHUBHBIMU KOMIIETEHIUSMU.
OOyuwaromuiics JODKEH TOKa3aTh yMEHHE OOOCHOBBIBaTH  COOCTBEHHBIH  BBIOOD,
cUCTeMaTu3upyss M o0oOmas pe3yiabTaTbl  HAyYHO-TEXHUUECKUX  pa3paboOTOK 1O
arji0JIOMEHHOMY ITPOU3BO/ICTBA, JOCTH)KEHUS B METAJUTYPIrUU U CMEXHBIX 00JIaCTAX.

DK3aMeH 10 JaHHOM AUCLHUIIIMHE IPOBOATCS B YCTHOU (popMe. OH BKIIOYAET ABa
TEOPETUYECKUX BOIIPOCA M OJHO IPAKTHUECKOE 3a/1aHuE B BUJIE 33/1a4H.

Iloxa3zarenu u KPUTECPHUHU OLICHUBAHUA IK3aMEHA:

— OIIEHKa «OTJMYHO» (5 OamioB) — oOydarolmuiics IEMOHCTPUPYET BBICOKHH YpOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIMA, BCECTOPOHHEE, CHUCTEMaTHYECKOE W TIIyOOKOe 3HAaHWE
y4eOHOTO MarepHana, CBOOOTHO BBIOJHSET MPAKTUYECKUE 3a/JaHusi, CBOOOIHO ONEpUpYyeT
3HAaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallMsIX ITOBIIIEHHOHN CIIOKHOCTH;

— OIEeHKa «xopomo» (4 Oamra) — oOydaromIMiCsS IEMOHCTPUPYET CpPEIHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYCKAIOTCs
HE3HAYUTENIbHbIE ONIMOKH, HETOYHOCTH, 3aTPyIHEHUS NpPU aHAJIUTHUECKUX OIleparusix,
NepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTaHJAPTHBIE CUTYaIUU;

— OIIEHKA «Y/IOBJIETBOPHUTEJbHO» (3 Oayia) — 00y4aromuics TEMOHCTPUPYET MOPOTOBBIM
YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHUIMH: B XOJE€ KOHTPOJIBHBIX MEpONPUATUI
JOTYCKAIOTCSl OLIMOKH, MPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHHWM, YMEHUH, BIIaJCHHIA,
0OyUaroUIUiiCsl MUCIBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHHUS MPU ONEPUPOBAHUHM 3HAHUAMU U
YMEHUSIMH TPU UX IEPEHOCE HA HOBBIE CUTYAIUH;

— OIICHKAa «HeYJAOBJIETBOPUTEJbHO» (2 Oanna) — oOydaronuiicss AEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOTO MaTepHuala, JOMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOKET
M0Ka3aTh MHTEJUIEKTyalbHbIE BIIAJCHUS PEIICHUS IPOCTHIX 3a/1a4;

— OLICHKA «HeyI0BJIeTBOPUTEIbLHO» (1 6ain) — oOyyaroniuiicss He MOKeT MOKa3aTh 3HAHUS HA
YpOBHE  BOCIpOU3BEACHUS M  OOBsICHEHHS UWHGOpMalMu, HE MOXKET IoKa3aTh
MHTEJUIEKTYaJIbHbIE BIIAJICHUSI PEIICHUS IPOCTHIX 3aa4.

Iloka3zarenn n KPUTCPHUHU OLICHUBAHUA JK3aMEHA B BH/IC TeCTa:

BOHpOCLI TCCTOB OXBAaTbhIBAKOT BCCh O6’beM H3y‘IaCMOﬁ JUCIIUITIIIMHBI B COOTBECTCTBUH C
PIIJI.

— Ha ONEeHKY «OTJH4HO» (5 0amioB) — oOyuarouiuiics IEeMOHCTPUPYET BBICOKHMIHA
ypOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe MU
ri1y0oKoe 3HaHHe y4eOHOro MaTepHaia, CBOOOHO BBIIIOJIHSAET MPAKTHUYECKUE 3a/1aHMs,
cBOOOJTHO OTIEpUPYET 3HAHUSAMHU, YMEHUSMU, IPUMEHSET UX B CUTYaIUsIX TOBBIIIIEHH O
CJIOXHOCTH, YTO COOTBETCTBYET PE3yIbTaTy TeCTUpOBaHus 75% u 0oJee;

— Ha OLIEHKY «Xopowo» (4 6aa) — oOyJaromuiicst IeMOHCTPUPYET CPETHUI YPOBEHb
Cc(OPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAaHUS, YMEHHS OCBOEHBI, HO
JIOMYCKAIOTCS ~ HEe3HAuuTeNbHble  OMIMOKM, HETOYHOCTH, 3aTPyAHEHHs  IpHU



AHAJTUTHMYECKUX OTEepalMiX, MePeHOCEe 3HAHWN W YMEHHI Ha HOBBIC, HECTAHIAPTHBIC
CHUTYalllH, YTO COOTBETCTBYET pe3ynabTary TectupoBanus 60 -74 %0;

HA OUEHKY «YAOBJIETBOPHUTENbHO» (3 0a/uia) — oOy4yaromuiicss JEMOHCTPUPYET
MOPOTOBBI  yPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIMI: B XOJI€ KOHTPOJIBHBIX
MEPONPUATHI AOMYCKAIOTCS OIIMOKH, MPOSIBISIETCS] OTCYTCTBUE OTHIENBHBIX 3HAHHH,
YMEHUH, HaBBIKOB, OOYYAlOUIUIICSI HCIBITHIBACT 3HAUYMUTENBHBIC 3aTPYIHEHHUS IPH
OTIEPUPOBAHUYU 3HAHUSAMH U YMEHHUSMHU TPU UX NEPEHOCE HAa HOBBIE CHUTYallUH, YTO
COOTBETCTBYET pe3yibTaTy TectupoBanus 50 - 59 %o;

HA OLIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 0aji1a) — 0Oyyaroluiicss HE IEMOHCTPUPYET
3HAaHUSl TEOPETHUYECKOTO MaTepHaja, AOMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKa3aTh WHTEIJUICKTyaIbHbIC HABBIKH PEHICHUS MPOCTBHIX 3ajad, YTO COOTBETCTBYET
pe3ynbTary TectupoBanus menee 50 %o.
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