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1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Henstmu ocBoeHUs AUCHUILIMHBL «OCOOEHHOCTH MPOM3BOACTBA METAJIONpOKaTa MAJis
Pa3IMYHBIX OTPACIEH MPOMBIILITICHHOCTU SIBJISIFOTCS:

- U3y4eHHEe 0COOEHHOCTEH M 3aKOHOMEPHOCTEH Pa3IMYHBIX SBICHUN IPU MIPOU3BOJICTBE
METAJIJIONPOKATA JAJIs Pa3JIUYHbIX OTpacied IPOMBIIIJIEHHOCTH C MHHOBALlMOHHBIX PELICHU;

- TIOJYYEHHUE MPEACTaBICHUS O (PYHKIMOHUPOBAHMM HHHOBAIIMOHHBIX TEXHUYECKHX
00BEKTOB U TEXHOJIOTMYECKUX CUCTEM B IIPOKATHBIX LIEXAX METAJUTYPIUUECKON OTPACIIH;

- TNpPUMEHEHHE OOIIEHAYYHBIX, OOIIETEXHUYECKUX M CHEIHAJbHBIX 3HAHWUU IS
pa3pabOoTKU TEXHOJIOTMYECKUX OCHOB MHHOBAI[MOHHBIX IPOLIECCOB B IPOKATHOM IIPOU3BO/ICTBE.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

HucuuruinHa OcoOeHHOCTH MPOU3BOICTBA METAJUIONPOKATa Ul pa3iIMyHbIX OTpaciei
NPOMBIIIICHHOCTH BXOAMT B YacTh y4eOHOro IiaHa (OPMHPYEMYIO  YYaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOLICHUH 00pa30BaTeIbHON IPOrpaMMBI.

JUis  u3yyeHus  JUCUUIUIMHBI  HEOOXOOuMbl  3HaHUS  (YMEHHs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

MupoBoii ppIHOK MaTepHaIOB M MHHOBAIIMOHHBIX TEXHOJIOIMH UX 00pabOTKU

AHanu3 MUPOBOI'O COCTOSIHUS IPOKATHOTO MPOU3BOCTBA

WHXUHUPUHT TEXHOJIOTMYECKUX MTPOLIECCOB IPOM3BO/ICTBA ITPOKATa

WHudopmanroHHbIe TEXHOJIOIMH B IPOKATHOM IIPOU3BOJICTBE

JlorucTuka B COBpEMEHHBIX METAILTYPIMUECKHUX KOMILIEKCaX

OxpaHa TpyZa U IpOMbIIIJIEHHAs 0€30I1aCHOCTh

KoHTposb u cucTeMsl yrpaBieHHs TEXHOJIOIMUECKUMHU IPOLieccaMu

MeTtob1 ontvcaHus U aHalIu3a GOPMOU3MEHEHHS] METAJIJIOB U CIIJIaBOB

IlepcneKTHUBBI TEXHOJIOTHYECKOTO Pa3BUTUSI B 00paOOTKEe MaTepualioB JABJICHHEM Ha
pUMepe Jy4IIuX U300peTeHnit

CoBpeMeHHbIE METOJbl MCCIEI0BAaHUS U aHalIM3a CTPYKTYpbl M CBOMCTB METAUIOB U
CIUIaBOB

VYuebHas - HayuHO-UCCIIe0BaTeNbCKas paboTa

MatepuranoBequeckue acleKThl MOJIydeHus: U 00pabOTKH METaNINYECKIX MaTepUaioB

HoBble KOHCTPYKIIMOHHBIE MaTEpUAIIbI

CoBpeMeHHbIe TPOOIeMbl METAJUTYPIHH U MaTePHATIOBEICHUS

Teopus cuctem u €€ NpuIIoKEHNs

3HaHus (YMEHHUs, BIAJCHMs), MOTy4YEeHHbIE TIPU U3YYEeHUH JAaHHOM TUCHUIUIMHBI OyIyT
HEOOXOUMBI 17151 U3Y4YEHUSI AUCIUIIIINH/TPAKTHUK:

CoBpeMeHHbIN HHKUHUPUHT METAITyPrUYECKOr0 MPOU3BOJICTBA

IIpon3BoacTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

IToaroToBka K caue u caaya rocyJapCcTBEHHOT 0 IK3aMeHa

[ToaroroBka Kk mpoiietype 3aliyThl ¥ 3all1MTa BHITYCKHON KBATM(PUKAITMOHHOMN paboThl

Jl13aiiH MHHOBAIIMOHHBIX TEXHOJIOTHI B 00paboTKe MaTepHuasoB 1aBJICHUEM

WHHOBaIMOHHBIE TPOLIECCHI B IPOM3BO/ICTBE METAIIJIOU3AETUI



3 Komnetennuu ody4yarouerocsi, popMupyembie B pe3yjabTaTe 0CBOEHUSA
AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B peE3yIbTAaTEC OCBOCHHA JUCHUILTIMHBL

(Momynst) «OcCOOEHHOCTH TPOU3BOJICTBA

METaJUIONpOKaTa Uil PAa3IUYHbIX OTpacieidl MPOMBIIUICHHOCTH» OOYYaIOIUiics TOIHKEH
001aJaTh CJIEAYIOIUMI KOMIETEHIMSIMMU:

Kon unaukaropa

I/IHI[I/IKaTop JOCTHXXCHHUA KOMIICTCHIINU

[TK-1 Crioco6eH 060CHOBaHHO ONPEENISITh OPraHU3AMMOHHBIC M TEXHUYECKUE MEPHI 110 BBITYCKY
WHHOBAI[OHHBIX BHJIOB ITPOKATa YEPHBIX M IBETHBIX METAJUIOB M CIUIABOB MPOHM3BOJICTBEHHBIMU

OAPA3ACICHUIMU

IK-1.1

[IpoBOOMT  MapKETHHIOBBIE  HCCIIEIOBAaHUS  HAyYHO-TEXHUUYECKOUN
uHGOpMalMY; JMarHOCTUPYET OOBEKThl MPOKATHOTO IPOM3BOJCTBA Ha
OCHOBE aHaIM3a HAyYHO-TEXHUYECKOW HH(OPMAIMH O TEXHOJIOTHYECKUX
nporeccax

I1K-1.2

VYcTaHaBiIMBaET CBSA3U MEXKIY TEXHOJIOIMUECKUMHU ITPOLIECCaMU M 00bEKTaMU
IIPOKAaTHOT'O IPOM3BOJICTBA CO CBOMCTBAMHU F'OTOBOW IPOIYKLHUHU, CBIPbS H
pPacxXoJHBIX MaTepHajOB, COCTABOM, CTPYKTYpOH MeTaiia U (PU3NYECKUMH,
MEXaHUYECKUMH, XUMHUYECKUMH, TEXHOJIOTHYECKUMU u
SKCIIITYaTallMOHHBIMU CBOMCTBAMU

[1K-1.3

[IpumeHsieT OCHOBBI TEOpUU IPOLECCOB OOPaOOTKM MAaTepuUajoB IpU
peLIeHNH TEXHOJIOIMYECKHX 3a/1a4 IPOKATHOTO MPOU3BO/ICTBA.
PaccunThiBa€T OCHOBHBIE TEXHOJOTMYECKHE IMPOLECCHI
IIPOU3BOJICTBA

IIPOKATHOT'O

IIK-2 Cnocoben OIpCACIIATh OpPraHU3allMOHHBIC W TCXHHYCCKHUC MCEPbI AJI BbIIIOJHCHUS

IMPONU3BOACTBCHHBIX
TCXHOJIOTMYCCKHX II

[K-2.1

3alaHM  TIO BBIIIYCKY TOpPSYEKATaHOTO TMpOKaTa M WHXWHUPUHTA
DOLIECCOB

YcraHaBnuBaeT ~ OCHOBHbIE ~ TpeOOBaHHA K  TEXHOJOTHYECKOMY
0o0Opy/lOBaHUIO  JUId TPOM3BOJACTBA  TOPSYEKATAaHOTO MpoKaTta |

BO3MOXXHOCTH €TI0 MOJACPHHU3AllH1

[1K-2.2

ObecnieunBaeT CTaOUIBLHOCTh TEXHOJIOTHYECKOTO MpoIecca MPON3BOACTBA
ropsiY€KaTaHoro  MpoKaTa; TMPUHUMAET  peIIeHus O  TpedyeMbIxX
periIaMeHTUPYEMBIX KOPPEKTUPOBKAaX HAa OCHOBE KOHTPOJSA TEKYILIUX
OTKJIOHEHHI OT 3aJIaHHBIX BEJIMYHMH MapamMeTpPOB U IPOU3BOJICTBEHHBIX
nokazaTesei

[1K-2.3

OCYHICCTBJ'I?I@T KOHTPOJIb Ka4€CTBA IOpAYCKATAHOT'O ITpOKaTa Ha CTaAUAX

TCXHOJIOTHYCCKOT'O ITpoccca 1 TOTOBOH IIPOAYKIINH

IIK-3 Cnocoben ONpCACIIAATh OPTraHHU3aAllMOHHBIC U TCXHUYCCKUC MCPBI JIA BBIIIOJIHCHUA

IMPON3BOJACTBCHHBIX
TCXHOJIOTHYCCKHX II

3aJIaHI/II\/’I 0 BBIMYCKY XOJOJHOKATaHOro JiMCTa W HWHXWHHUPUHIA
POLICCCOB

[1K-3.1

YcranaBpiauBaeT OCHOBHBEIC Tpe6OBaHI/I}I K TCXHOJIOTUYCCKOMY
060py)1013aH1/Ho JJI1 ITIPOU3BOACTBA XOJIOJJHOKATAHOT'O JIMCTA U BO3SMOYKHOCTD
€ro MOoJACpHM3alu1

[1K-3.2

ObecneunBaeT CTaOUIBLHOCTh TEXHOJIOTHYECKOTO IMPOIecca MPOU3BOJICTBA
XOJIOMHOKATAHOTO  JINCTa; TPUHUMAET pemieHus O  TpeOyembIx
pErIaMEHTUPYEMBIX KOPPEKTUPOBKAX HA OCHOBE KOHTPOJSA TEKYIIUX
OTKJIOHEHHI OT 3aJaHHBIX BEJIMYMH MapaMeTpPOB U IPOU3BOACTBEHHBIX
oKas3aTeJier

[1K-3.3

OCYH_[CCTBJBICT KOHTPOJIb Ka4Y€CTBa XOJIOAHOKATAHOI'O JIMCTAa Ha CTaAUAX

TCXHOJIOTHYCCKOTI'O ITpo1ecca 1 TOTOBOM IIPOAYKIITNHN




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0miast TpyI0EMKOCTh JAUCIUIUIMHBI COCTaBAET 4 3aueTHbIX eaunul] 144 akaj. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 43,3 akaJ. 4acoB:
—aynurtopHas — 40 akaj. 4acos;

— BHEAyIUTOpHAs — 3,3 aKaJl. 4acoB

— caMmocTosTeIbHas paboTa — 65 akajl. 4acoB;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHas s s
o | xomraxTHas pabora E = dopma TeKyLero
Pasyen/ Tema 5 (B akaz. yacax) 8 EE Bun KOHTPOJIS Kox
S & ©| caMOCTOSTENBHOM | yCIIEBAEMOCTH U
JUCIMILIAHB b [ . | KoMIeTeHIH
O o & paboTsl MPOMEXYTOYHOH
na6. | mpakr. [ € &8
Tlex. Z'Q aTTecTanun
3aH. 3aH. | QO &
1. OcobeHHOCTH MTPOU3BO/ICTBA
METAJIJIONPOKaTa B YEPHOI
METaJUTYpPTHH.
CaMOCTOSITENBHOE K-1.1
u3ydeHue yueOHon HK-ll 2’
1 HAYIHOH HK-1.3’
JINTEPATYPHI, DS
1.1 Ha3HaueHue mpoxara u o F(I))TO]ZII:a x poBepKa [K-2.1,
OCHOBHBIE TpeOOBaHHS, 1 1/0,51 | 4 - aiTquCKOM HHIUBUTYaJIbHBIX TIK-2.2,
MpPEeNbSABISIEMbIE K HEMY. P SAHSTIIO y 3aJJaHuI TIK-2.3,
i TIK-3.1,
BBITIOJTHEHHE IK-3.2
WHINBUIYaITbHBIX HK-3. 3’
3aJJaHU I '
CaMOCTOSITENBHOE K-1.1
u3ydeHue yueOHoun HK-1.2’
1 HAYIHOH N
TIK-1.3
1.2 OcobennocTH JIUTEPATYPhI '
MIPOKATKH Ha o F(I))TO]ZII()a I’< fposepia MK-2.1,
P 2 2/11 7 A HHINBUIYaATbHBIX TIK-2.2,
COBPEMEHHBIX JINCTOBBIX MPAKTHIECKOMY sananmii IK-2.3
cTaHax. 3aHATHIO, MK-3 ' 1 '
BBITIOJIHEHHE HK-SIZ’
WHAUBHUYaJTbHBIX HK-3. 3’
3aaHui '
4
CaMOCTOSITCIIBHOE MK-1.1
u3yyeHue y4eOHOH HK-1.2’
¥ HAy4YHOMH o
1.3 Ocobennoctn JIATE }E/iT bl IIK-1.3,
n. OKAaTKH Ha IO, FSTO]ZI]:a 1’< MPoBepka TK-2.1,
P 2 2/11 7 A HHIMBUYaIbHBIX TIK-2.2,
COBPEMEHHBIX COPTOBBIX MPaKTHYECCKOMY sanammii IK-2.3
cTaHax. 3aHATHIO, MK-3 ' 1 '
BBITTOJTHEHHE TK-3.2
HHIUBUIYATbHBIX IK-3 3
3aJJaHAH '
CaMOCTOSITCIIBHOE MK-1.1
u3yyeHue y4eOHOH HK-1.2’
¥ HAy4YHOMH o
1.4 Ocobennoctn e };T o TIK-1.3,
($hopMoBKH Ha patypel, HpOBEPKa [K-2.1,
MMOJTOTOBKA K
COBpPEMEHHBIX 2 2/11 6 WHIUBUAYaJIbHBIX TIK-2.2,
MPAKTHIECKOMY N
PO HIECTUOOUHBIX SAHSTHIO 3aIaHMI TIK-2.3,
craHax. i TIK-3.1,
BBIIIOJHEHHE K-3.2
WH/IMBUAYaJIbHBIX HK-BI 3'
3aJJaHUuN '




CaMOCTOATCIIBHOC

" HU OHOI IK-1.1,
1.5 TexHomornyeckue e };i o TIK-1.3,
0COOEHHOCTU o r(I))TogEa;( IpoBepKa IK-2.1,
COBMEII[CHHBIX MPOIECCOB 1 1/0,51 | 4 A UHINBHIYaIbHBIX MK-2.2,
MPAKTHICCKOMY N
B 00paboTKe METaIIOB 3aaHuH TIK-2.3,
3aHATHIO,
JIaBJIEHUEM. BBIIOHCHMC TIK-3.1,
WHINBUIYaIbHBIX IIK-3.2,
3aJIaHuN TK-3.3
CfMZCTo:TeJ;%H(zﬁ MK-1.1,
1.6 Ocobennocru e };li OH TIK-1.3,
HPOU3BOJICTBA PaTypEL, poBepKa MK-2.1,
IIOFOTOBKA K
METaJUIONPOKaTa Ha 2 2/11 6 HHIUBUTYaJIbHBIX TIK-2.2,
N MPaKTHYCCKOMY N
JIUTEHHO-TIPOKATHBIX 3aJaHAN TIK-2.3,
3aHSTHIO,
arperarax. BEIONHCHME TIK-3.1,
UH/IUBUYaJIbHBIX IIK-3.2,
3aaHui IIK-3.3
CaMOCTOSTEIILHOE gi'i;’
u3yueHue yueOHo . 1' 3’
1.7 IlepcrieKTUBBI U Hay4HOH KOHTDOIBHAS HK-le,
Pa3BUTHS IPOKATHOTO 1 /0,51 4 JUTEPATYPHI, a6<I))Ta Nol EE' 2' 2’
MPOU3BO/ICTBA. MOJTOTOBKA K p B HK-2l3,
KOHTPOJILHOU HK- 3' 1’
pabote K22
Hroro no pazneny 11 11/5,51 38
2. OcoOEHHOCTH MPOU3BOJICTBA
METaJIJIONPOKaTa B LIBETHOM
METaJUTYpPTHH.
camMoCTOATEbHOC MK-1.1,
u3ydeHue yueOHon MK-1.2
repatyp K13,
2.1 OcobennocTu IJI]O F(I))TO]ZII()a I’( MpoOBEpKa TIK-2.1,
MPOKATKH LIBETHBIX 1 1/0,51 | 3 A HWHAWBHUIyaJIbHBIX TIK-2.2,
MPAKTHIECKOMY N
METaJLIOB. 3aJaHUN TIK-2.3,
3aHATHIO, NK-3.1,
HHB];IIEIEHHCHI/IC IK-3.2,
AUBHYaMbHBIX 1K-3.3
3a1aHui
CaMOCTOﬂTCJ'II%HOEi MK-1.1,
usyuerue yueOHoit TK-1.2
mireparypy HK-L3,
2.2 IlpokaTka adOMUHUS U 110 FSTO]ZI]:a 1’< TPOBCpKa IK-2.1,
< 1P 2 2/11 6 A HHINBUYaJIbHBIX TIK-2.2,
€ro CILIaBOB. MPaKTHYICCKOMY N
3aJaHui TIK-2.3,
3aHATHIO, IK-3.1,
BBITTOJTHEHHE TK-3.2
HH}IHBI/IﬂyaHBHBIX HK-3 3
3aJlaHuN '
CaMOCTOHTCHEéHOGi MK-1.1,
usyterue yueOHoit TK-1.2
2.3 IlpokaTtka Meau U ee 110 FSTO]ZI]:a 1’< TpoBepKa IK-2.1,
) P A 2 2/11 6 & WHIUBUAYaJIbHBIX TIK-2.2,
CILIaBOB. MPAKTHIECKOMY N
sa o 3aIaHMI TIK-2.3,
BLIHH}JIT:{H H;/I IK-3.1,
e TK-3.2,
WH/IMBUAYaJIbHBIX 1K-3.3

3aJJaHUuN




CaMOCTOATCIbHOC

. TIK-1.1,
U3yucHHe y4eOHOMH K-1.2
U Hay4HOH HK-lI 3’
2.4 TIpokatka MOJHOJCHA ;ZI;:(I)’:;;’E;’I; TpoBepKa IK-2.1,
;) (bpama 1 Bana ’ 1 /0,51 3 a CKO WH/IMBUTYaJIbHBIX TIK-2.2,
BOJIb()pamMa 1 BaHAIHSI. p I;THI/ZJTH KOMY sayaHH 1K-2.3
BI;SIHOHHCIE;Ie TIK-3.1,
WH/AMBUAYAJIBHBIX IIK-3.2,
3aJaHuKi TIK-3.3
CaMOCTOSITeJ'ILHOCu MK-1.1,
u3yucHHe y4eOHOMH K-1.2
2.5 TIpokaTka HUKEIS U ero o r(I))TogIIza 1’< fposepia MR-2.1,
2 UP 1 1/0,51 | 3 A WH/IMBUTYaJIbHBIX TIK-2.2,
CIIJIaBOB. MPAKTUYECKOMY N
ST 3aIaHMH TIK-2.3,
B:I?IOJIHeIE;Ie IK-3.1,
WHIUBUYaJIbHBIX IIK-3.2,
3aJaHui IIK-3.3
CaMOCTOHTeHBHOGV MK-1.1,
u3yueHue y4eOHOH K-1.2
Hﬁ:ea}:;HOII/)II IIK-1.3,
2.6 IIpokaTka TUTaHa U €r0 1o r(I))Togllc)a 1’< fposepia MK-2.1,
0 Up 1 1/0,51 | 3 A HHIUBUTYaJIbHBIX TIK-2.2,
CIIJIaBOB. MPaKTHYCCKOMY N
N 3aJIaHuK TIK-2.3,
SAIITHIO, TK-3.1,
BBITTOJTHEHHE K-3.2.
WHUBUAYaTbHBIX IK-3 3
3aJaHAN '
CaMOCTOSITENBHOE ggi%
u3yueHue yueOHoi HK-ll 3’
2.7 OcobeHHOCTH M HayuHOIH KOHTPOJIbHAs HK:QI 1’
) 1 /0,51 ] 3 JUTEPATYPHI, =
MPOKaTKK OHMETAJLIOB. pabora Ne2 TIK-2.2,
MOJrOTOBKA K 53
KOHTPOJILHOU EE_ 3'1’
pabote K22
HWroro no pazaeny 9 9/451 | 27
Hroro 3a cemectp 20 20/101 | 65 9K3aMeH
Hroro no aucnumninuze 20 20/101 | 65 SK3aMeH




5 O0pa3oBarejibHbIE TEXHOJIOTHH

C nenpio peanu3anuy KOMIIETEHTHOCTHOTO TIO/IX0/1a, @ TaKkKe (POpMUPOBaHUS M pa3BUTHUS
po¢eCCHOHATIBHBIX HABBIKOB O0YYAIOLIUXCS PEATU3YIOTCS CIENYIOLINE CPEACTBA, CIOCO0BI U
OpraHU3al[MOHHbIE MEPOIPUSITHSA:

- U3Y4YECHHE TCOPETHUYECKOI0 MaTepHalla JUCLUIUIMHBI HA JIEKIUAX C HUCIOJb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOATEJNIBHOE HM3YYEHHUE TEOPETHYECKOT0 MaTrepuayla  JUCLMIUIMHBL €
UCIIOJIb30BAHUEM METOAMYECKHX Pa3padOTOK, CIIEUAIbHON YUeOHOH U HayYHOU JTUTEPaTyphl;

- (¢opMHpOBaHME M pa3BUTHE MPOPECCHOHATIBHBIX HABBIKOB OOY4YaIOLIMXCS Ha
IPAKTUYECKUX 3aHATHSIX.

B u3m0keHMM JIEKLIMOHHOIO MaTepuajga W IPHU IPOBEICHUU INPAKTUYECKUX 3aHATUN
IPEIOIaraeTcsl Mepexo OT PENPOIYyKTUBHBIX METOJOB OOYYEHHUS K YaCTHYHO-TIOMCKOBBIM U
MCCJIE0BATEIBCKUM METOAAM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETUUECKOE MBIIICHUE, YMEHUE
apryMeHTHpOBaTh U OTCTauBaTb COOCTBEHHOE MOHMMaHME Borpoca. C 3TON LEIbI0 BO3MOXKHO
UCIIOJIb30BaHUE METOI0B 3BPUCTUUECKUX BOIPOCOB U OpaiiHCTOpMUHTa (MO3TOBOM aTakH).

CamocrosiTenbHast pabota o0OydaroluXcsl JA0JKHA ObITh HAlpaBlieHA Ha 3aKpeIuIeHHe
TEOPETUYECKOI0 MaTepualla, N3JI0KEHHOTO IIperoiaBaTeseM, Ha IpopaboTKy TeM, OTBEIECHHBIX
Ha CAMOCTOATEIbHOE H3yY€HHE, Ha IMOATOTOBKY K IMPAKTUYECKUM 3aHSITHUSIM, MOJATOTOBKY K
IIPOMEXKYTOUYHOM aTTECTALUN.

B xone 3aHsTHii npeAnonaraeTcs UCIoiIb30BaHUE KOMIUIEKCA MHHOBALMOHHBIX METO/I0B
AKTUBHOI'O 00y4eHUs 00yUaromuXxcsl, BKIIOYAIOIIEro B ceOs:

- co3JaHMe NPOOJIEMHBIX CHUTyallMi C TIOKa3aTeJbHbIM pEIIEHUEM MpoOIeMbl
IIPEnoAaBaTeseM;

- CaMOCTOATENIbHYIO TIOMCKOBYIO JEATEIBHOCTh B PEUICHHH YYEOHBIX MpoOIeM,
HaIpPaBIIIEMYIO [TPENOJaBaTENIEM;

- CAaMOCTOSITENIbHOE PellIeHUE MPoOsIeM 00yUarOIIMMHUCS 1101 KOHTPOJIEM NPENOIaBaTeNs;

-HCII0JIb30BaHUE TEXHOJIOTHH MPOEKTHOI0 O0yUYEeHUs C OpraHu3anueii 00pa3oBaTeIbHOIO
npoliecca B COOTBETCTBHHM C aJITOPUTMOM MOATAITHOTO pelIeH s PoOIeMHOI 3aaun.

Peanuzanusi MHHOBAIIMOHHBIX METOJOB OOy4Y€HHUS BO3MOXXHA C HCIIOJIb30BAHUEM
CIIEYIOIINX TPUEMOB:

- UHCTPYKTaK 00y4aroluxcsl 10 COCTAaBICHUIO TaOJIHI], CXeM, TpaQUKOB C IPOBEIECHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- IpUMEHEHNE PEKOMEH Al M0 COCTABIEHUIO T€3UCOB U KOHCIIEKTOB 10 MPOYUTAHHOMY
MaTepuainy;

- pacKpbITHE MpenoAaBaTeseM IMPUYUH M XapakTepa HeyJaad, BCTpeyaroluxcs Mpu
peleHny npooieM;

- IEMOHCTpALKs AIbTEPHATUBHBIX TIOJIXO0J0B K PEIICHUIO KOHKPETHOM MPOOIIEMBI;

- QaHAJIN3 NIOJyYEHHBIX PE3YJIbTATOB U OTBICKAHUE TPAHUILL UX IPUMEHUMOCTH;

- UCTIOJTH30BaHUE 3aJJaHUH JIJIS1 CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

Kpome Toro, B mporiecce 00ydeHus JeKIHU MPOXOIAT Kak B TPAIUIIMOHHOHN hopme, Tak U
B (hopMe JeKIUH-KOHCYIbTALUMN, TJI€ TEOPETHUECKUI MaTepua 3apaHee BbAAeTCs 00ydaromuMces
JUIS CAMOCTOSITENIHOTO U3yUYEeHHUS, /IJIs TOATOTOBKH BOIIPOCOB JIEKTOpY. TakuM 00pa3om, JeKIHs
MPOXOJUT MO TUITY BOITPOCKI-OTBETHI-IUCKYCCHUSI.

Hcnonp3yrorcss  Takke  HMHMOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTelIbHbIC
TEXHOJIOTHH, TaKHe KakK JIeKIUsS-BU3yanu3anus. B xoze 3Toil JeKIKK H3JI0KEHHE COAEpP KaHUS
COIPOBOXKAAETCS MPE3EHTALIUEN.

JIeKIMOHHBI MaTepuall 3aKpeIuIsieTCs B XOJ€ INMPAKTHYECKUX 3aHATHHA, HA KOTOPBIX
BBITNOJIHAIOTCS TPYIIIOBBIE TN NHIAVBUAYAJIBHBIE 33/1aHUA 110 TpolaeHHOU TeMe. [1pu



MIPOBEICHUH TAaKUX 3aHATHI UCIOIB3YETCS] METOJI KOHTEKCTHOTO 00YYCHHUsI, KOTOPBI MO3BOJISET
YCBOHUTH MaTepUA ITyTEM BBISBIICHUS CBSI3€H MEX /Ty KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHHUEM.

B kadecTBe MHTEpPAaKTHBHBIX METOJOB HCIIONB3yeTCs  ydeOHas  JUCKyccus,
npezcTaBisiomas coboi 6eceny, B Xoe KOTOPOH MPOUCXOTUT OOMEH B3IJISAMHU 110 KOHKPETHON
npoOieme.

Tax ke UCIONIb3YeTCsl CEeMUHAP-TUCKYCCHSI TIO 3apaHee MOTOTOBICHHBIM TEMaM.

CamocrosTenbHas paboTa OOy4YarOIIUXCS CTHMYJIUPYET HUX K CaMOCTOSITEIbHOMN
npopaboTKe TeM B MPOIECCE BHITIOJHEHHUS KOHTPOJIBHOW pabOThI, B MPOIECCE MOATOTOBKH K
NPaKTUYCCKUM 3aHITUSM U IPOMEKYTOYHOM aTTECTAIIHH.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHO padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

OCHOBBI METAJUTYPIHUYECKOTO ITPOU3BOJICTBA | yueOHuK / B. A. burees, K. H. Bnosus, B.
M. KonokomelieB [u ap.] ; moa obmielt penakmueii B. M. KomokonbiieBa. — 2-e usn., crep. —
Cankr-IlerepOypr : Jlanb, 2020. — 616 ¢c. — ISBN 978-5-8114-4960-6. — TeKcT : 2IeKTPOHHBIN
I JTans : snextpoHHO-O0nOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/129223 (nata
obpamenus: 11.10.2020). — Pesxum goctymna: 1yist aBTOPU3. [OJIb30BATEICH.

2. Konmkos, A. T1. Teopust 00paboTku MeTaiuioB aAaBieHueM : yueOHuk / A. I1. Konukos,
b. A. Pomannes. — Mocksa : MUCHUC, 2015. — 451 ¢. — ISBN 978-5-87623-887-0. — Tekcr :
snekTponuslii /[ Jlaup : ANIEKTPOHHO-OMOMMoTeynass  cucrema. —  URL:
https://e.lanbook.com/book/116979 (mata ob6pamenus: 10.10.2020). — Pexxum moctyma: ams
aBTOPH3. MIOJIb30BATEIIEH.

3. Pynckoii, A. U. Teopust 1 TEXHOJIOTHSI IPOKATHOTO MIPOM3BOJICTRA : yueOHoe mocodue /
A. 1. Pynckoii, B. A. JlyneB. — 3-e u3sn., ctep. — Cankr-IlerepOypr : Jlans, 2020. — 528 ¢. —
ISBN 978-5-8114-4958-3. — Tekct : snektpoHHblid // JlaHb @ 31IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/129221 (narta obpamienns: 10.10.2020). — Pesxxum
JOCTYTIA: JUIsI aBTOPH3. TTOJIb30BATEIICH.

0) lonoJiHMTEILHASA JIUTEpaTypa:

1. Ywukumesn, JI. H. Pa3zpaboTka >KOHOMHOJIETMPOBAHHBIX MAapoK CcTajleld co
crnienanbHbiMu cBoMcTBamu : MoHorpadus / J[. H. Uukumes, J[. O. Ilycrooiitos, E. b.
[Toxunaesa ; MI'TY. - Marautoropck : MI'TY, 2015. - 13J‘IeKTp0H ont. quck (CD-ROM). - 3arJ1
c TUTYIL. JKpaHa. URL
https://magtu.informsystema.ru/uploader/fileUpload?name= 3908 zip&show= dcataloques/l/llz
4820/3908.zip&view=true(nata o6pamenus: 25.09.2020). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBefieHus qocTynHbl Takke Ha CD-ROM.

2. Jomxukos, B. II. TexHONIOTHN HAyKOEMKHX MAITHHOCTPOHUTEIBHBIX IPOU3BOJICTB !
yueOHoe nocobue / B. I1. lomkukoB. — 2-e u3., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 304
c. — ISBN 978-5-8114-2393-4. — Tekcr : anektpoHHblii // JIaHb : 37eKTPOHHO-OHOIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/81559 (mata oopamienus: 06.10.2020). — Pexxum
JIOCTyTa: 1JI1 aBTOPH3. ITOJIb30BATEICH.

3. Ilporeccyl aCHMMETPUYHOM MPOKATKH | TEOPHSI U TEXHOJIOTMUECKHUE PEILICHHS | yueOHOe
nocobue / B. M. Canranuk, A. M. Ilecun, JI. H. Yukumes u ap. ; MI'TV. -
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4. PazBuTHE TEOPUM W TEXHOJOTHH IIOJIYYCHHUs JeTaje KPYIMHOTa0ApUTHBIX Tell
Bpamienus : Monorpadust / A. M. Ilecun, B. M. Canranuk, /. H. Yukuiues, 3. M. Ipuryn ; MI'TV.
- [2-e u3x., noaror. mo neu. uza. 2010]. - Maraurtoropek : MI'TVY, 2013. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1368.pdf&show=dcatalogues/1/112
3822/1368.pdf&view=true(nara oobpamenus: 25.09.2020). - Makpooosekr. - Teker
3JIEKTPOHHBIN. - CBeieHust qocTynHbI Takke Ha CD-ROM.

5. Connues, 0. I1. CneuunanpHple MaTepuaibl B MamuHOCTpoeHuH | yueOHuk / 1O. I1.
Connues, E. W. Ilpsaxun, B. 0. [Tuupaitnen. — 2-e uzn., ucnp. u pomn. — Cankr-IlerepOypr :
Jlawb, 2019. — 664 c. — ISBN 978-5-8114-3921-8. — Tekcr : anektponHbiii // Jlaub :
3JIeKTpoHHO-0MOnoreynass cuctema. — URL: https://e.lanbook.com/book/118630 (nara
obpamienus: 02.04.2020). — Pexxum gocTyma: a1 aBTOPHU3. OJIb30BATEICH.

B) Meroauyeckue ykasaHus:

1. Pymsuues M.U., Jlokorynuna H.M. Pa3paboTka TeXHONOrMM U OIHMCaHUE
XapaKTEpUCTUK KayecTBa MPOAYKLHHU, OJyYEHHOU 00paOOTKONW METaJJIOB JIaBJICHUEM: METO/.
yka3zaH. — Marauroropck: ['OY BIIO «MI'TY», 2009. -30 c.

2. IlpunoxeHuss TEOpHH IUTACTHYHOCTH K pa3paboTKe M aHAIU3y TEXHOJIOTUYECKHUX
npoiieccoB : yuebnoe nocodbue / B. M. Canranuk, A. M. Ilecun, /1. H. Ynkuies u ap. - [2-¢ u3s.,
noArot. mo ned. u3a. 2012]. - Maruutoropck : MI'TY, 2013. - 1 snextpon. ont. auck (CD-ROM).
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https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/111934
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I'".1. HocoBa

MexaynapoaHas pedepaTuBHas u http://scopus.com

MOJIHOTEKCTOBAasA chpaBodHas 0Oa3a JTaHHBIX ) '

MexnyHaponHas HayKoOMeTpHu4IeCcKast

pedepaTrBHas ¥ MOIHOTEKCTOBas 0asa manHbIx [Nttp://webofscience.com
Hay4yHbIx u3ganui «Web of sciencey
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCHUTLIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHWYECKHMMH CPEICTBAMHU OOYYCHHMS, CIYKAIIMMHU Ui MPEJCTAaBICHHUA Y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHHBIMH CpEJICTBA XpaHEHHs, Nepefayd H
npeJcTaBieHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTOpus UIs POBEICHHS IPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TeXHUYECKHMMH CPEICTBAMU OOY4YEHMs, CIYKALIUMU Ui MpPEJCTaBIeHUS Yy4eOHOIl
uHpopManuy OOJIBIION ayAUTOPUH: MYJIbTHMEIUHHBIMU CpEICTBA XpaHEHHs, Mepeaadyd H
npecTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIn3UPOBaHHON MeOebIo.

3. YuebHas ayauTopus A TPYNIOBBIX U MHIUBHUYaJIbHBIX KOHCYJIbTAILUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTepPHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 115t CAMOCTOSITEIHHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpPHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. ITlomemenune st XpaHeHUS M NPO(UIAKTHYECKOrO OOCTYXHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHEeH!s y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIINY H MaTEPUAIIOB.
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Ipuioxkenne 1

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSITeIbHOM PadoThl 00y4aromMXCsi

AyauTopHas camMocCTOATeNIbHasE paboTa oOO0ydalolMXCcs Ha MPAKTHYECKUX 3aHATHUSAX
OCYIIECTBIISIETCS MO/ KOHTPOJIEM IpENoJiaBaTesisi B BHJE BBINOJHEHUS WHIUBUIYATbHBIX U
TPYNIOBBIX 33/IaHU C O0CYXKICHUEM UX PE3YIIbTATOB.

BueaynutopHas camocTtositenpHas paboTa oOydaroluxcsi OCYIIECTBISIETCS B BHUJE
IIOATOTOBKHN K MPAKTUYCCKUM 3aHATUAM, IIOATOTOBKE K CCMHUHApPY-AUCKYCCHUH,
KOHCIIEKTUPOBAHUS C MPOPaOOTKOM JIEKIIMOHHOT'O MaTepHaia, BHIMOIHEHHSI KOHTPOJIBbHOM padoThl
U MHAUBUAYAJIbHBIX 3a;[aH1/1171 C KOHCYJIbTallUSIMU ITPCTIOAaBaTCIIA.

Temamuka npakmu4eckux 3aHAmMuUIl no Oucuunﬂuﬂe

AmHanu3 ocHOBHBIX TpeboBaHuit HJI k BbITyCKaeMOi METaNIONPOIYKIIUHU.
[TocTpoenue nepeBa CBOMCTB BBIITYCKa€MOM MTPOYKLIUH.

CocraBiieHrue TEXHOJIOTMUYECKUX CXEM MTPOKATHOTO MPOU3BOJICTBA.
Omnpenenenue CONpOTUBICHUS MeTallIa edhopMalnu.

OmnpeneneHre OCHOBHBIX [TapaMETPOB MPOLIECcca MIPOKATKH.

[TocTpoeHre KOHTPOJIbHBIX KapT Mpouecca.

oukrwdE

Temwt 013 cemunapa-ouckyccuu

1. MupoBoOii ppIHOK METAJLJIOB.

2. MupoBOii pBIHOK MPOKATHOM MTPOTYKIIHH.

3. XapaKTepucTruKa MUPOBOTO METAJUTYPTHYECKOTO MPOU3BOJICTRA.

4. CtpaTernyeckue HalpaBJICHUS DPAa3BUTHS HWHHOBAIIMOHHBIX TEXHOJOTUH INPOU3BOJCTBA
MaTepuaioB B MUPE.

5. lHHOBaIIMOHHBIE TEXHOJIOTUU B TPOKATHOM MPOU3BOJICTBE.

Bonpocsl k py0e:KHBIM KOHTPOJISIM N0 AUCHUIIHHE
Koumponvnas paboma Nel

1. OcHoBHbIE TpeOOBaHMsI, IPEABSABISAEMbIE K TEOMETPUUYECKUM XapaKTEPUCTHKAM
POKATHOM MPOTYKIINH.

2. OcHOBHBIE TPeOOBaHUS, MIPEIBIBISIEMbIE K MEXaHHUECKUM CBOMCTBAM MPOKAaTHON
IPOJYKIIH.

3. OcHoBHBIE TpeOOBaHUS, MPEIBSIBISIEMbIE K MAKPO M MUKPOCTPYKTYpE MPOKATHOU

IPOJYKIIMH.

OcHoBHbIE BUBI TEXHOJIOTUYECKUX MPOO MPU MPOU3BOJCTBE MPOKATHON MPOIYKIIHH.

XapakTepuCTHKa IIPOKATHOTO MPOU3BOACTBA B PD.

[TepcrieKTHBBI Pa3BUTHUS MPOKATHOTO MPOU3BOJICTBA.

OcCHOBHBIE HalNpaBJIeHUs] pa3BUTHSI MUPOBOTO PhIHKA METAJIJIOB.

OcHOBHbIE HaNpaBJIEHUS Pa3BUTHS MUPOBOTO PhIHKA ITPOKaTa.

CpaBHEHHE TEXHOJOTMYECKMX BO3MOXXHOCTEH COBPEMEHHBIX METOJ0B 00paboTKH

MaTepuajoB JaBICHUEM.

10. OcHOBHBIE BU/IbI UCIIBITAHUH TP MTPOU3BOICTBE MPOKATHON MPOAYKIIHH.

11. Knaccudukanus TMCTOBBIX TPOKATHBIX CTAHOB.

12. Knaccugukarus copToBbIX TPOKATHBIX CTAHOB.

13. Knaccudukarus npo@uiernO09HbIX CTAaHOB.

14. Knaccudukaius coBMeneHHbIX mporeccoB B OM/I.

15. Knaccudukarnus TUTEHHO-TTPOKATHBIX arperaTos.

16. OcobeHHOCTH POKATKH Ha JINCTOBBIX MPOKATHBIX CTaHAX.

©CoNo A



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.

CoNoOA~WNE
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OCO~NOURWNRPRPOOWOMNOOUDWNEREO

Oco0eHHOCTH MTPOKATKH Ha COPTOBBIX MPOKATHBIX CTaHAX.

Ocobennoctu (OpMOBKH Ha MPO(PUIETUOOUHBIX CTaHAX.

Oco0eHHOCTH MTPOU3BOJCTBA METAJUIONPOAYKIIMU IIPH COBMEIICHHBIX Mporeccax OM/I.
Oco0eHHOCTH TPOKATKU Ha JIMTEHHO-TIIPOKATHBIX arperarax.

AHann3 MTHHOBAIIMOHHBIX METOJIOB ITPOU3BOJCTBA METAIIONIPOKATA.

MeTo/1bl FHTEHCUBHOM IJIACTUYECKOM TehopManuu.

XapakTepucTrUKa IPOKaTHBIX CTAHOB CHELUAIbHON KOHCTPYKLIHH.

XapakTepucTUKa COPTONPOKATHBIX CTAHOB.

XapakTepucTuka TpyOOIIPOKATHBIX CTAHOB.

NHHOBaIMOHHBIE TEXHOJIOTHU COPTOBOM MPOKATKH.

IlepcniexTuBbl pazBuTsi MeTo 0B OM/I.

MeTo/1b THTEHCUBHOM IJIACTUYECKOM TehopMaluu.

OCHOBHBIE 3aKOHOMEPHOCTH MPH pealn3alui HHHOBALIMOHHBIX TEXHOJIOTHH B
MeTaJLTypIUH.

OCHOBHBIE 3aKOHOMEPHOCTH MPH OCYILECTBIEHUH UHHOBAIIMOHHBIX BUOB IIPOKATKHU.

Konumponvnasa paboma Ne2

Oco0eHHOCTH MTPOKATKH LIBETHBIX METAJLIOB.
Oco0eHHOCTH MMPOKATKHU AIFOMUHUS U €0 CIIJIaBOB.
Oco0eHHOCTH MTPOKATKH MEJU U €€ CILIaBOB.
Oco0eHHOCTH MPOKATKH MOJUO/ICHA.
Oco0eHHOCTH TPOKATKH BOJIb(pama.
Oco0eHHOCTH TPOKATKH BaHA U

Oco0eHHOCTH TPOKATKH HUKEIIS.

Oco0OeHHOCTH TPOKATKH TUTAHA.

Oco0eHHOCTH TPOKATKH OMMETaIIOB.

. O6acTi npuMeHEeHHs [IBETHBIX METAJJIOB.

. IlepcrieKTUBBI pa3BUTHS LIBETHOW METaJUTypIuu.

. OcobGeHHOCTH ompeseeHus COIPOTUBIICHUS MeTaslia AeQopMaliui.

. AHanIM3 AuarpamMM pacTsHKEHUs IS pa3IMUHbIX METAJJIOB.

. Ocobennoctu ropsiueid OM/I.

. Xapakrepuctuka TJIC.

. Xapakrepuctuka HICTTI.

. IHHOBaIIMOHHBIE TEXHOJIOTUH MPOLIECCOB TOJICTOIUCTOBOM MPOKATKH.

. THHOBaIIMOHHBIE TEXHOJIOTMH MIPOLIECCOB TOHKOINCTOBOM MPOKATKHU.

. ITapameTpsl KauecTBa ropsuYeKaTaHON JIMCTOBOM CTaJH.

. O6nacTh UCTOIB30BaHUS rOpYEKATAHON JUCTOBOI CTasH.

. OcHOBHBIE TpeOOBaHMS K KAYECTBY MOBEPXHOCTH IrOpsiueKaTaHOH JIUCTOBOM CTalH.

. Ocobennoctu xonogHoir OM/I.

. XapakTepucTHKa peBepCUBHBIX CTAHOB XOJIOHOM MPOKATKH.

. XapaKTepuCTHKa HEMPEPBIBHBIX CTAHOB XOJIOJHOM MPOKATKH.

. ITHHOBallMOHHBIE TEXHOJIOTMH ITPOLIECCOB XOJIOJAHON MPOKATKH.

. [TapameTpsl KauecTBa XOJIOJHOKATAHOM JINCTOBOM CTaJIH.

. O6nacTp UCMOJIb30BaHMS XOJI0JHOKATAHOH JTUCTOBOW CTAJIH.

. OcHOBHBIE TpeOOBaHUS K KaUeCTBY MOBEPXHOCTH XOJIOIHOKATaHON JIMCTOBOM CTaJIH.
. OcHOBHBIE TpeOOBaHUS K MEXaHUYECKUM CBOWCTBAM XOJIOJHOKATaHOM JINCTOBOM CTaJIH.

Huouesuoyanvuvie 3a0anusn

1. BbINOMHUTE JIUTEPATYPHBI IOMCK MO OJHOM W3 HHHOBAIMOHHBIX TEXHOJIOTUM

MPOKATHOTO MPOM3BOCTBA B MHUPE.

2. BBIMONHUTH TATEHTHBIN TOUCK 110 OJTHOW W3 HHHOBAIMOHHBIX TEXHOJOTUI MPOKATHOTO



How

oo

MpOU3BOACTBA B PD.

HOIIFOTOBI/ITL Hpe3eHTaumo 110 OIIHOfl N3 TCXHOJIOTHUYCCKUX CXEM HpOI/I3BOIICTBa.
BhITIOTHUTE pacdeT OCHOBHBIX TapaMeTpPOB IMpoIlecca IMPOKATKH 3aJaHHOTO BHIA
MPOAYKIIVH.

[TocTpoenue nepeBa CBOMCTB ISl 3aJaHHOTO BUIA MPOAYKITHH.

[TocTpoeHre KOHTPOJIBHBIX KapT JAJIs 33JIaHHOTO MpoIlecca.



IIpuaoxenne 2

OIIeHO‘lHI:Ie cpeacrea AJisi MIPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalum

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OBCTHBIX MCTAJIJIOB U

[TK-1 Crioco6er 000CHOBAaHHO OTIPEACIISATH OPTaHU3AIMOHHBIC U

CIIIAaBOB IIPOHU3BOACTBCHHBIMU IMOAPA3ACIICHUAMU

TCXHUYCCKHUEC MEPHI 110 BBIITYCKY HHHOBALIMOHHBIX BHJOB IIPOKAaTa YCPHLIX U

IK-1.1

[IpoBOAUT MapKETHHIOBBIE UCCIICIOBAHUS
Hay4YHO-TEXHUYECKOH MH(pOpMaIuy;
JUarHOCTUPYET OOBEKThI MPOKATHOTO
MIPOM3BOJICTBA HA OCHOBE aHAJIN3a
Hay4YHO-TEXHUUECKON MHPOPMAIH O
TEXHOJIOTHYECKUX IPOLEccax

1.

2.

©ooN O

10.
11.
12.
13.
14.
15.
16.
17.

Hepeueub meopemudecCKux 60npocos K IK3ameny:

OcHoBHbIE TpeOOBaHMsI, IPEIbIBIAEMbIE K T€OMETPUUECKUM
XapaKTepUCTHKAM MPOKATHOW MPOAYKIIUHU.

OcHoBHbIE TpeOOBaHMsL, IPEAbABIAEMbIC K MEXaHUYECKUM CBOWCTBAM
IIPOKATHOW MPOAYKIIUH.

OcHoBHbIE TpeOOBaHMSI, IPEABABIAEMbIC K MAKPO U MUKPOCTPYKTYpE
IIPOKAaTHOU MPOAYKIIMH.

OcHOBHBIE BU/IbI TEXHOJIOTHYECKUX MTPOO MPH MPOU3BOACTBE MPOKATHOM
MPOYKIIUH.

XapakTepuCcTHKa IPOKATHOIO NPOU3BOACTBA B PD.

[lepcriekTHBBI pa3BUTHUSI TPOKATHOTO MPOU3BO/ICTBA.

OcHOBHbIE HaNPaBJIEHNS PA3BUTHSI MUPOBOTIO PHIHKA METAJIJIOB.
OcHOBHbIE HaNpaBICHUS Pa3BUTHI MUPOBOTO PhIHKA ITPOKATa.
CpaBHEHHE TEXHOJOTMYECKMX BO3MOJKHOCTEH COBPEMEHHBIX METO/0B
00pabOTKH MaTEepPHAJIOB JABJICHUEM.

OcHoBHbIE BUBI UCTIBITAHUI NPU POU3BOACTBE MPOKATHON MPOAYKLIUU.
Krnaccudukanys aMcTOBBIX TPOKATHBIX CTAHOB.

Knaccugukanust COpTOBBIX IPOKATHBIX CTAHOB.

Knaccudukanus npodunernO0IHbIX CTaHOB.

Knaccudukanus coBMmemeHHbIx mporeccoB B OM/I.

Krnaccudukanus muTeiHO-NpOKaTHBIX arperaTos.

Oco0eHHOCTH POKATKH Ha JINCTOBBIX MPOKATHBIX CTaHaX.
Oco0eHHOCTH MPOKATKH Ha COPTOBBIX MPOKATHBIX CTAHAX.




CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUS

O1neHOYHBIC CPEACTBA

18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Ocob6ennoctu (opMOBKH Ha TPO(PUIETHOOUHBIX CTaHAX.
Oco6eHHOCTH TPOU3BOJACTBA METAJUIONPOIYKIIMH IPU COBMEIIEHHBIX
npoueccax OM/I.

Oco6eHHOCTH IIPOKATKH Ha JINTEHHO-TIPOKATHBIX arperarax.
AHanm3 NHHOBAIIMOHHBIX METOJIOB MTPOM3BO/ICTBA METAIIIONPOKATA.
MeToapl MHTEHCUBHOM TJIACTHYECKOM edopManuu.
XapakTepuCTUKA MPOKATHBIX CTAHOB CIIEIHATIbHON KOHCTPYKIIMH.
XapakTepuCTUKA COPTONPOKATHBIX CTAHOB.

XapakTepucTUKa TPyOOIIPOKATHBIX CTAHOB.

VHHOBaIlMOHHBIE TEXHOJIOTMH COPTOBOM MTPOKATKH.

[lepcnexTuBsl pazButus metogos OM/I.

MeToabl MTHTEHCUBHOM TJIACTHYECKOM edopMariuu.

OcHOBHBIE 32aKOHOMEPHOCTH TIPU peaIn3alliil HHHOBALMOHHBIX
TEXHOJIOTHI B METAJUTypIrHH.

OcHOBHBIE 3aKOHOMEPHOCTH TIPU OCYIIECTBICHUN NHHOBAIIMOHHBIX BUJIOB
HPOKATKH.

OcHOBHBIE 3aKOHOMEPHOCTH TIPU OCYIIECTBICHUH METOJIOB HHTEHCHBHOM
IUTaCTHUYECKON Aedopmaru.

Oco0eHHOCTH MPOKATKH LIBETHBIX METAJIJIOB.

Oco6eHHOCTH POKATKH aTFOMUHHUS U €T0 CIUIABOB.

Oco6eHHOCTH MMPOKATKH MEJIH U €€ CIIJIaBOB.

Oco6eHHOCTH POKATKH MOJIMO IeHA.

OcobeHHOCTH POKATKH Bosib(pama.

Oco0eHHOCTH TPOKATKY BaHA U

OcoOEeHHOCTH MPOKATKH HUKEJISL.

Oco0eHHOCTH MTPOKATKH TUTAHA.

Oco6eHHOCTH TPOKATKH OMMETaIOB.

OO6nacTv MpUMEHEHHUS [IBETHBIX METAJIOB.

IlepcnieKTUBBI Pa3BUTHA LIBETHON METAJLITyPriH.

OcoOeHHOCTH OTpeiesieHusl COPOTUBIIEHUSI MeTaJlIa JieOopMaIiu.
AHallu3 uarpaMm pacTsKEHMs JUIs Pa3IMYHbIX METAJJIOB.




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUS

O1neHOYHBIC CPEACTBA

45. OCHOBHBIE [T0Ka3aTeIU Ka4eCTBA IPOKATHON IPOAYKIUH.

[1K-1.2

YcranaBiauBaeT CBSI3U MEXKTY
TEXHOJOTHYECKUMHU poreccamu H
00bEeKTaMU MPOKATHOT'O MIPOU3BOJCTBA CO
CBOMCTBaMH T'OTOBOW IMPOMYKIIMH, CHIPhS
U PACXOJHBIX MAaTEpUAJIOB, COCTaBOM,
CTPYKTYypOoil MeTaia U (PU3HYECKUMH,
MEXaHUYECKUMHU, XUMHYECKUMH,
TEXHOJIOTHYECKUMHU u
AKCIUTyaTaI[MOHHBIMH CBOMCTBAMU

Ilpakmuueckoe 3a0anue:

OHpCIIeJH/ITI) COIIPOTUBJICHUEC METAaJlJIa IIC(i)OpMaIII/II/I JJIA 3aJaHHOT'O CITjiaBa.

I1K-1.3

[IpumeHnsieT OCHOBBI TEOPUM MPOLIECCOB
00pabOTKH MaTepHaliOB MpPU PEHICHUU
TEXHOJIOTMYECKUX  3aJad  MPOKATHOTO
MPOU3BOJICTBA.

PaccunTeiBaeT OCHOBHEIE
TEXHOJIOTMYECKUE MPOLIECCHI IIPOKATHOTO
MPOU3BOJCTBA

Ilpakmuueckoe 3a0anue:

BbINOTHUTE pacdeTbl OCHOBHBIX ITAPAMETPOB MPOKATKU ISl 3a/laHHOTO BU/Ia
IIPOLYKIIMH.

IT1K-2 Cnocoben OIPECACIIATh OPTaHU3aMUOHHBIC U TCXHUYCCKNUE MEPHBI AJI BBIIIOJIHECHUS TPOU3BOACTBCHHBIX 3aJIaHUi 110 BBIITYCKY I'OpA4YC€KaTaHOI'O
IMpoOKaTa U MH)KMHUPHUHTA TCXHOJIOTMYCCKHUX MPOICCCOB

[K-2.1

Y cTaHaBnMBaeT OCHOBHbIE TPEOOBaHUS K
TEXHOJIOTHYECKOMY 000PYOBAHUIO IS
[IPOM3BOJICTBA TOPSIYEKATAHOTO MPOKaTa U
BO3MO>KHOCTb €70 MOJEPHU3ALNH

NGO RwWNE

Hepeueub meopemudecCKux 60npocos K IK3ameny:

Ocob6ennoctu ropsyeit OM/I.

Xapaxtepuctuka TJIC.

Xapaxrepuctuka HICITL

W HHOBaIIMOHHBIE TEXHOJIOTUH MPOILIECCOB TOJICTOIUCTOBOM MPOKATKH.
VHHOBaAIIMOHHBIE TEXHOJIOTUH MPOLIECCOB TOHKOJIMCTOBOM MPOKATKU.
[TapameTpsl kauecTBa ropsi4eKaTaHOM JINCTOBOM CTAJIH.

OO6nacTh UCTIONB30BaHUS rOpsiYEKaTaHOM JIMCTOBOM CTalu.

OcHoBHbIE TPeOOBaHUS K KAUE€CTBY MOBEPXHOCTH ropsiueKaTaHON JHCTOBOM
CTaJIN.




CtpyKTypHBII
JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIIETEHIIMH

9. OcHoBHBIE TpeOOBaHUS K MEXaHHYECKUM CBOMCTBAM ropsideKaTaHON
JIMCTOBOH CTaJIH.

[1K-2.2 ObecneunBaeT cTaOMIBHOCTD Ilpaxmuueckoe 3a0anue:
TEXHOJIOTMYECKOT0 MpoIiecca
MPOU3BO/ICTBA TOPSYEKATAHOTO MIPOKATA; [TocTpoeHue nepeBa CBOMCTB i1l rOpAYeKaTaHOM JTMCTOBOM CTANH.

MPUHUMAET PELIECHUs O TPeOyeMbIX
[pErIaMEHTUPYEMBIX KOPPEKTUPOBKAX Ha
OCHOBE KOHTPOJIS TEKYIIUX OTKIIOHEHUN OT
3a/IaHHBIX BEJIMYHMH MApaMeTPOB U
[IPOM3BOJICTBEHHBIX MOKa3aTesen

[K-2.3 Ocyl1ecTBIIIET KOHTPOJIb Ka4yeCTBa Ilpaxmuueckoe 3a0anue:
rOpsiYEKaTaHOTro MPOKATa Ha CTATUAX
TEXHOJIOTUYECKOro IMpolecca u rotoBoil  [[locTpoeHre KOHTPOIBHBIX KapT AJIs 3aJaHHOTO IMpoliecca.
MPOTYKIIUH

IT1K-3 Cnocoben OIPECACIIATh OPTaHU3alIUOHHBIC U TCXHUYCCKNUE MEPHBI IJI BBIIIOJIHECHUS TPOU3BOACTBCHHBIX 3aJIaHUi T10 BBIITYCKY XOJIOAHOKATaAHOT'O
JINCTA U MH)KUHUPHUHI'Aa TCXHOJIOTHYCCKUX IMTPOLICCCOB

IK-3.1 YcTaHaBiIMBaeT OCHOBHbIE TpeOoBaHUs K [[lepeuens meopemuueckux 60nPoOco8 K IK3AMeHYy:

TEXHOJIOTUYECKOMY 000PYOBaHUIO IS 1. Ocobennoctu xonmonHoit OM/I.

MIPOU3BO/ICTBA XOJOJHOKATAHOTO JIUCTA U XapakTepucTrKa peBepCUBHBIX CTAHOB XOJIOHON MPOKATKH.

BO3MOKHOCTH €r0 MOJCPHU3AIUN XapakTepucTrKa HEMPEPHIBHBIX CTAHOB XOJIOJHOW MPOKATKH.

WM HHOBaLIMOHHBIE TEXHOJOTUHU MPOLIECCOB XOJIOJHON MPOKATKHU.

[TapameTpsl kauecTBa X0JIOJHOKATAHOM JIMCTOBOW CTaJIH.

O0aacTh HCIOJIB30BAHUS XOJIOJHOKATAHOM JIMCTOBOM CTaJIN.

OcHoBHBIE TPeOOBaHHUS K KAYECTBY MOBEPXHOCTH XOJIOJHOKATAHOM

JIMCTOBOM CTaIH.

8. OcHOBHBIC TPeOOBAaHUS K MEXaHHUECKAM CBOMCTBAM XOJIOTHOKATAaHOM
JINCTOBOM CTaIH.

Noogakown




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUS

O1neHOYHBIC CPEACTBA

I1K-3.2

OOeceunBaeT CTaOMILHOCTD
TEXHOJIOTHYECKOTO MpoIecca
[IPOM3BOJICTBA XOJIOJHOKATAHOT'O JINCTA,
[IPUHUAMAET PELICHUS O TPeOYEMBIX
[pErIIaMEHTHPYEMbIX KOPPEKTHPOBKAX Ha
OCHOBC KOHTpOHSI TCKYH_II/IX OTKJ'IOHCHI/Iﬁ oT
3aJJaHHBIX BEJIMYHMH [1aPAMETPOB U
HpOI/I3BOI[CTBeHHI)IX HOK%aTCHeI\/JI

IIpakmuueckoe 3a0anue:

ITocTpoeHune nepeBa CBOMCTB ISl XOJIOJHOKATaHOM JIMCTOBOM CTaJIU.

[1K-3.3

OcyiecTBiII€T KOHTPOJIb KaueCcTBa
XOJIOTHOKATAaHOT'O MTPOKATa Ha CTAUSIX
TEXHOJIOTUYECKOI0 MPOLIecca U TOTOBOM

[POTYKIIHH

Ilpakmuueckoe 3a0anue:

HOCTpOGHI/IC KOHTPOJIBHBIX KapT AJId 3aJaHHOI'0 ITpoIecca.




0) Ilopsaook nposedenus npomexcymouHoll ammecmayuu, NOKA3ameau u Kpumepuu
OUeHUBAHUA:

[Ipu moAroToBKe K 3K3aMeHy He0OXO0IMMO 03HAKOMUTCS ¢ [Ipoepammoti Kypca.

OOyuarommMcsi MPEeNoCTaBIsIeTCs IMporpaMma HU3y4deHHsl JAUCHUILUIMHBL C  YKa3aHUEeM
MCTOYHUKOB, IJIE MOXHO HAlTH OCHOBHON MaTepual Mo IaHHOH TeMe.

Pabora oOy4aromuxcsi COCTOMT B MpopaboTke 0030pHOro JIEKIIMOHHOTO Marepwana, B
M3YYEHHUU M0 y4yeOHHMKaM MPOrpaMMHOrO0 MaTepuala U PEKOMEHJIOBAaHHBIX IpenojaBaTesieM
JUTEPATYPHBIX HCTOYHUKOB, BHIITOJHEHUH PACYETHBIX pabOT, B PELICHUN aHAJOTMYHBIX 3a]1a4 1O
JAaHHOW TeMaTHhKe, O3HAKOMIIEHMHM C METOJUYECKHMMHM MaTepuajaMu [0 JaHHOW TeMe.
Meromuueckre Marepuaisl Haxonsarcs Ha kapenpe TOM (aya. 2/9). Web-opuentupoBanHbie
METOJIMYECKUE MaTepUualibl pa3MmenieHbl Ha caiite MI'TY.

W3yuenne peKOMEH/I0BaHHOH JOTIOHUTEIBHOM TUTEpaTyphI IesiecooOpa3Hee HaunHATh C
o0umx GpyHIaMEHTAIbHBIX paboT, a 3aTeM MePEeXOIUTh K YaCTHBIM paboTaM, CTAaThsM; B CiIydae
aHaJM3a HOBEHIINX pa3padOTOK U TEXHOJOTHH - C KYPHAIbHBIX CTaTEH.

[loncku HyXHOW JAUTEpaTyphl HYKHO HayMHATh C MPOCMOTpa OUOIMOTEUHBIX
CHCTEMaTHUYECKUX KaTaJloroB, pedepaTuBHBIX KypHaJIOB. O MOMEIIEHHBIX B )KypHAJIaX CTaThIX
MOKHO Y3HaTh M3 BBIXOASIIEH exeHeAenbHO «JleTomucu IKypHaNbHBIX —CTaTeil», U3
oubmmorpaduuecknx ykasaresaei HOBOHM JTUTepaTypbl. YKa3aHUs Ha HMEIOIIYIOCS JINTEPATYypPy 110
KOHKPETHBIM BOIIPOCAM MOKHO HalTH B CHOCKax MOHOTrpaduii, ctaTei, yueOHHKOB.

J1s oy4eHus 1omycKa K 9K3aMeHy He0OXO0JMMO BBITOIHUTD KOHTPOJIBHYIO padoTy.

Kontponbhnas pabota — mucbMeHHass paboTa, MpeaHa3HaYeHHasl NI MPOBEPKH 3HAHUMN
00y4aromuxcst IO OTAEIBHBIM BOIIPOCAaM YU4eOHOH MPOrpaMMbl: KPaTKOe CHCTEeMaTH3UPOBAaHHOE
U3JI0’KEHUE COJIepKaHUS BOIIPOCA, ONPEAECTICHHOTO 3a/[aHUEM.

[ToaroToBka K KOHTPOJIBHON paboTe 3aKIIOYAETCS B YIIyOJIeHHOU MpopadoTKe MaTepuaa
M0 KOHKPETHOHM Teme. Iy 3TOro BO BpeMsi MPOYTEHHS] M U3y4YEHHS MaTepuana HeoOXOAMMO
JieTIaTh 3aKMCH (BBITUCKH, TUIAHBI, KOHCIICKTBI, TE3UChI, CXEMBbI U T.]1.).

[Ipomexxyrounass  arrectauuss 1o  gucuuiuiiHe  «OCOOEHHOCTH — MPOM3BOJCTBA
METaJIJIONpoKaTa Uil Pa3IMYHBIX OTpacieil MPOMBIIIEHHOCTH» BKIIOYAET TEOPETUUYECKUE
BOIIPOCHI, TTO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUYaIOIIMMUCS 3HAHUH, U MPAaKTHUYECKUe
3a/laHusl, BBISBIISIIOIINE CTENeHb COPMUPOBAHHOCTH YMEHUI U BIIaJIeHU, TPOBOIUTCS B hopMe
HK3aMEHa.

DK3aMeH 10 JaHHOW TUCHMIUIMHE MPOBOJUTCSA B YCTHOM (opMe IO 3K3aMEHAlMOHHBIM
OuneraM, KaXAblil M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCAa U OAHO MPAKTUYECKOE
3a/laHue.

IToxa3aTeu 1 KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yaroUIuiics 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHPOBAHHOCTU KOMITETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOe 3HaHNe
yueOHOro MaTepuasa, CBOOOIHO BBIITOJIHAET MPAKTUYECKUE 3aJJaHHsl, CBOOOHO ONEpUPYET
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHPOBAHHOCTH KOMITETECHIIMNA: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTeNbHbIE OINOKH, HETOYHOCTH, 3aTPYAHEHUS [TPH aHATUTUYECKUX ONEPALIUsX,
NIEPEHOCE 3HAaHUI U YMEHUI HA HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OIICHKY «Y/0BJIETBOPUTENbHO» (3 Oaya) — 00yJaronuiics 1IeMOHCTPUPYET
MOPOTOBBI YpPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATUI
JOTTYCKa0TCA OINOKU, IPOSBISETCS] OTCYTCTBUE OTJIEIbHBIX 3HAHUM, YMEHU, HABBIKOB,
00y4aroImuicst UCIIBITHIBAET 3HAUNUTENIbHBIC 3aTPYIHEHU IIPH OTNIEPUPOBAHUY 3HAHUAMU U
YMEHMSIMH TIPU X NIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeyA0BJIETBOPUTEIbHO» (2 Oaisa) — 00yJaromuiics: 1eMOHCTPUPYET
3HaHus He 6osee 20% TeopeTuuecKkoro Marepuana, 10MyCcKaeT CyIIeCTBEHHbIE OITMOKHU, HE
MOYKET MOKa3aTh MHTEIUIEKTyaJIbHbIE HABBIKM PEIICHUs POCTHIX 3a/1a4.



— Ha OIICHKY «HeYA0BJIeTBOPUTEIbHO» (1 6amn) — o0yJarommiics He MOKET MTOKa3aTh
3HAHUA Ha YPOBHC BOCHIPOU3BCACHUA U O6’b$ICHeHI/I$I I/IH(bOpMaI_[I/II/I, HE MOXKET 110Ka3aThb
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/1aY.



