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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Henpto  mpenojaBaHus  JUCHUIUIMHBL  «TexHomoruss  JUTEHHOTO
MPOU3BO/-CTBA LIBETHBIX METAUIOB M CIJIaBOB» B paMKax pealu3aluu
COBPEMEHHBIX MHHOBAIIMOHHBIX 00pa30oBaTeNbHBIX IporpamMm
MHOTOYpPOBHEBOM MOJATOTOBKHU ABJISIETCS U3y4YEHUE o0beKTa
poecCHOHATBHON AESATENBHOCTH BBITYCKHUKOB, @ UMEHHO - YTIIyOJIEHHBIX
poeCCHOHATBHBIX 3HAHWM, HABBIKOB M KOMIETEHIIMM B O0JaCTH JUTEHHBIX
TEXHOJIOTUH, OPUEHTUPOBAHHBIX HA TEXHOJIOTMYECKHE IPOLIECCHl IMOTYYEHUs
OTJIMBOK B PA30BBIX JIMTEHHBIX (POPMAX U3 CIUIABOB IIBETHHIX METALIOB.

PesynpTaroM  OCBOEHMS  JUCHUIUIMHBI  SIBJISIETCS  MpPUOOpETEHUE
00yyaluMuUCs CIETYIOMMX KOMIETEHIIHMA:

- TIKO-5: CnocobeH cBSi3bIBaTb COCTaB M CTPYKTYpy MAarepuajos,
cnoco6bl  ux  GopMHpOBaHMS € (U3MUYECKUMH,  MEXaHUYECKUMHU,
XUMUYECKUMHU, TEXHOJIOTUYECKUMH U SKCIUTYaTallMOHHBIMU CBOMCTBAMU;

- IIKO-8: CnocobeH pemrars 3aadd, OTHOCSIIHECS K MPOM3BOJICTBY, Ha
OCHOBE  3HAaHMM  TEXHOJIOTMYECKMX  IPOLECCOB,  00OpyJOBaHUS U
MHCTPYMEHTOB, ChIPbsl U PaCXOJAHBIX MarepuaoB;

- IIK-4: CnocobeHn mpoBOAWTh pacdeTbl M JeNaTh BBIBOABI TPH
peIlIeHnN 3a/1a4, OTHOCSIIUXCS K TPO(HEeCCHOHATBHON AESITETbHOCTH;

- IIK-5: Cnoco0OeH mnpoBOAWTH aHAIU3 TEXHOJIOTHYECKUX IPOIECCOB
JUTsl BBIPAOOTKU MPEIOAKEHUHN IO YIIPABICHUIO Ka4€CTBOM ITPOTYKIIUU.

1.2 3amauu U3yuYeHUA JUCITATLIHHBI

1) B mpoU3BOACTBEHHO-TEXHOJIOTHUECKON JIESITEIbHOCTH:

- pa3paboTKka UM  OCYIIECTBJIEHHWE TEXHOJOTUYECKHX  IPOIECCOB
MoTydeHust 1 00pabOTKH METAIOB U CIJIABOB, a TAK)KE U3ACIHI U3 HUX;

- pa3paboTKa W  OCYIIECTBICHHWE MEPONPHUATHNA 1O  3allUTe
OKPYAaKOIIEN CPeAbl OT TEXHOTEHHBIX BO3JIECTBUI MTPOU3BOICTBA;

- pa3paboTKa U OCYUIECTBICHHE DBHEPro- M pecypcocOeperarinmx
TEXHOJIOTUH B 00JaCTH METALIYPIHH METALI000pabdOoTKH; pa3paboTka
MEpONPUSATUN 1O YIPABICHUIO KAY€CTBOM MPOIYKIINH;

- TIPOEKTUPOBAHUE TEXHOJIOTMYECKUX TPOILIECCOB C KCIOJIb30BaHUEM
aBTO-MaTHU3UPOBAHHBIX CUCTEM;

- OLEHKAa HWHHOBAIMOHHO-TEXHOJOTUYECKUX PHUCKOB MPH BHEAPECHUU
HOBBIX TEXHOJIOTH;

- OLIEHKa  HJKOHOMHMYECKOM  3((PEKTUBHOCTH  TEXHOJIOTHMUYECKHUX
MIPOLIECCOB;

2) B OpraHu3allMOHHO-yIIPABICHYECKON JeSITEeIbHOCTH:

- UH(pOpPMAIIMOHHOE O0eCTeUYeHUEe OpraHU3alMu MPOU3BOJICTBA, TPyJa U
YOpPaBJIEHUS, METPOJIOTUYECKOE 00ECIIEUEHUE;
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- COCTaBJIEHUE HEOOXOJAMMOW TEXHMUYECKOW JOKYMEHTAlUU, a TaKkKe
yCTa-HOBJICHHOM OTYETHOCTHU IO YTBEPKIACHHBIM (popMam;

- MpoBeJleHHue paboOThl MO CO3JAAHUIO CHCTEMbl MEHEIKMEHTa KayecTBa;
Op-TraHu3aLUs paboThI KOJIJIEKTHBA VICIIOJIHUTENIEN, IIPUHATHE
YIIPABJIICHYECKUX PEIICHUN;

- TIOATOTOBKA 3a%BOK Ha M300peTeHUs] U MPOMBILIUICHHbIE 00pasIbl;

- HoAjAepX Ka HHMOPMAIIMOHHOTO NPOCTPAHCTBA IUIAHUPOBAHUS U
yIPaBJICHHUS  NPOU3BOJACTBOM HA BCEX OJTanax JKU3HEHHOIO  IMKJa
IIPOU3BOAMMON IIPONYKIINH;

- TpOBEJEHHE MAapKETUHIa M MOATOTOBKAa OM3HEC-IUIAHOB BBIMyCKa U
peanu3anuy NePCIEeKTUBHBIX U KOHKYPEHTOCIIOCOOHBIX U3/1EIINN;

3) B HayyHO-HUCCIIEOBATEIbCKON JEATEIbHOCTH:

- T1OHUCK, aHalu3, CHUHTe3 W I[peJCTaBlieHne HMHPOpMalUU IO
MarepuaiaMm U Ipoueccam;

- TpPOBEJECHHWE HAyYHbIX MCCIECJOBAaHUM M HCHbITaHUH; 00padoTKa,
AQHAJIM3 U NIPEJCTABIICHUE UX PE3YJIbTATOB;

- pa3paboTka MojJenel UM METOJUK HCCIEAOBaHMs TPOLIECCOB U

MarepualioB;
- BBIIIOJIHEHUE JIUTEPATYPHOIO M IIATEHTHOIO IIOMCKA, COCTABIICHUE
HAyYHO-TEXHUYECKUX OTYETOB, My OJIMKaITIH, 3amura 00BEKTOB

VHTEJUIEKTYATbHOW COOCTBEHHOCTH;

- KOOpAMHauus pabOT M  CONPOBOXKIEHUE BHEJIPEHUS HAyUYHBIX
pa3pabOTOK B MPOU3BOJICTBO;

- MapKETUHT HAyKOEMKHUX TE€XHOJIOTUH;

4) B IPOEKTHOMN AESTENBHOCTH:

- TEXHUKO-2KOHOMHYECKOE€ OOOCHOBaHME M pa3paboTKa  HOBBIX
TEXHOJIOTUYECKUX MPOLECCOB;

- pazpaboTKa  TPOEKTOB  PEKOHCTPYKIMH  JACUCTBYIOIIMX |
CTPOUTEIBCTBA HOBBIX 1IEXOB, IPOMBIIUICHHBIX arpeEraroB U 000py10BaHUS;

- KOHCTPYUPOBAaHME M PaCYET HOBOW TEXHOJOIMYECKOW OCHACTKU U €€
AJI€-MEHTOB.

K oOumm 3amauyaM M3y4deHus JUCHMILIMHBI OTHOCATCS MOJy4YEHUE:

- 3HaHUl B OO0JIACTH JINTEMHOrO MPOM3BOJICTBA IBETHBIX METALIIOB H
CIUIa-BOB, TO3BOJISIIOLIMX MPOBOJUTH II€JCHANIPABICHHYI0 pa3paboOTKy U
OCYILIECTBIICHUE WHHOBALIMOHHBIX TEXHOJIOTHI TMOJYyYEHUS METALUIMYECKUX
u3enu TpedyeMoro KauecTBa;

- YMEHMH IPUMEHSATH IIOJYYEHHBIC 3HAaHUS K CO3/IaHUIO HOBBIX WU
COBEP-ILIEHCTBOBAHUIO CYLIECTBYIOIIUX  METALIYPIHYECKUX 17 Q) 0) 0
MIPOBEICHUSI COMOCTABUTENILHOTO aHAIM3a CIOCOOOB TOJYYCHHUS METAUIOB U
CILJIaBOB;

- BianeTh wuHMOpManuen B 00JIACTH HOBBIX CIOCOOOB TMOJTYYCHHS
METAIOB U CIUIABOB; COBPEMEHHBIMH  THUIIOBBIMH  METOAUKAMU
IIPOCKTUPOBAHUSA, IPOBEICHUE TEOPETUYECKMX M  DKCIEPUMEHTAIbHBIX
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WCCJIEIOBAHUM TMPOLIECCA JIUThSI YEPHBIX M LBETHBIX METALIOB U CIUIABOB,
paboThl JUTEHWHOTO OOOPYMOBaHWS W WHCTPYMEHTA IS JaTbHEWIEro Hux
COBEPLICHCTBOBAHUS.

1.3 IlepeueHb MIaHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS MO IUCLUILIIMHE
(MOIyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMH  OCBOCHHS
o0pa3oBaTeIbHOM IPOTPaAMMBI

ITKO-5:Cnioco0eH cBA3BIBATH COCTAaB U CTPYKTYPY MaTepHAJIOB, CIIOCO0OBI HX
(popmupoBanus ¢ puznyecKUMHU, MEXaHNYECKMMH, XUMHYECKHMH,
TeXHOJOTHYEeCKHMH H IKCIUTyaTAMOHHBIMH CBOMCTBaMU

Yposens 1 TEOPUIO TUTEHHBIX MPOLIECCOB

Yposens 1 TEOPETUUYECKH 0OOCHOBBIBATH U ONTUMHU3UPOBATh TEXHOJIOTUYECKUE
MPOLIECCHI MTOYYEHUS IEPCIIEKTUBHBIX JIMTEHHBIX CIUIABOB U MaTepualioB

YPOBGHL 1 METOAaMU ONITHUMHU3AIINU TCXHOJIOT'MYCCKUX IMMPOLECCCOB MOJIYUCHUA
MEPCICKTUBHBIX JINTEHHEBIX CIIJIaBOB U MarepuajioB

IMKO-8:Cnocoden pemiath 3a1a4M, OTHOCAIINECS K POU3BO/JCTBY, HA OCHOBE 3HAHMIA
TeXHOJIOTHYECKHUX MPOLECcCOB, 000PY/A0BAHUS M HHCTPYMEHTOB, CHIPbS H PACXOTHBIX
MaTepuaioB

VYposens 1 METOJIMKH Pa3pabOTKH TEXHOJOTHYECKOTO MPOIIecca, TEXHOJIOTHUECKON
OCHACTKH, pabouel T0KyMEeHTalluu
Yposens 1 pa3palarbIBaTh TEXHOJIOTUYECKUE MPOIIECCHl TEXHOJIOTUYECKYIO OCHACTKY,

pabouyIo JOKyMEHTALUIO, MapIIPyTHbIE U ONlepalliOHHBIC
TEXHOJOTMYECKHE KapThl ISl U3TOTOBJICHMS HOBBIX U3JCIINN U3
[IEPCIEKTUBHBIX MAaTepUAIOB,

VYposens 1 MIPOrPAMMHBIM O0€CTIeUeHUEM MPOEKTUPOBAHHSI TEPCIIEKTUBHBIX
MaTepUaIOB, U3AEIUN U TEXHOJIOTUI

I[K-4:CnocobeH npoBOAUTH pacyeThl U J1eJIaTh BHIBO/bI NIPH PellieHUN 3a/1a4,
OTHOCSIIIUXCA K MPO(ecCHOHAILHOM 1eSITeJIbHOCTH

VYposens 1 OCHOBBI TEXHOJOTMYECKUX MPOIIECCOB JIUTEHHOTO IMPOU3BOJICTBA

Yposens 1 pa3padarbIBaTh TEXHOJIOTHUECKUE PETIIAMEHTHI, TEXHOJIOTHYECKHE KapThI
Ha HOBBIC U3JeNUs (OTIUBKU) U3 IEPCIIEKTUBHBIX JTUTEHHBIX CIUIABOB U
MarepuaioB

VYposens 1 CIIOCOOHOCTBIO IPOU3BOANTH HOBBIC U3IENHsI (OTIMBKH) U3

MNEPCICKTHBHBIX JIMTEHHBIX CIJIaBOB U MarcpuaioB

IK-5:Cnoco0eH npoBOAUTH AHAJIHU3 TEXHOJOTMYECKUX MPOIECCOB /ISl BHIPA0OTKH
NMpeI0:KeHUi 10 YIPABJEHUI0 KA4eCTBOM NMPOAYKINH

1.4 Mecto aucCHUIUIMHBI (MOJIYJiA) B CTPYKType 0Opa3zoBareinbHOMI
IPOrPaMMBI

MeramioBeieHre U TepMHYECKas 00pabOTKa aTFOMHHHUEBBIX CIIJIaBOB
MonenupoBaHre U ONTUMH3ALUS JIUTEHHBIX TEXHOJIOTUM

Teopust KpUCTALIM3AIMN ATIOMUHHUEBBIX CILJIABOB

Teopus npoieccoB IUIABJICHUSI ATFOMUHUEBBIX CILIABOB



CoBMerieHHbIE U KOMOWHHMPOBAHHBIE TEXHOJIOTHM B  JIUTEHHOM
MIPOM3BOJICTBE

CreuunanbHble BUABI JIUThS

VYnpasiieHue Ka4yecTBOM JIMTEMHOW NPOIYKIUH

1.5 OcobeHHOCTH peaTn3auy JUCITUTUIAHEI
S3pIK peanu3zaunu IUCUMIUIAHBI Pycckuit.

Jucuumiuaa (Moaysib) peanusyetcs: 6e3 npumenenust 30 u JIOT.



2. O0beM JUCUUILIMHBI (MOTYJIS)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

CewmecTtp

Oo0mas Tpy10eMKOCTh
JTHCIUTIIHHBI

7 (252)

2(72)

5 (180)

KonTakTHas padorta ¢
npenofaBaTesieM:

2,39 (86)

0,83 (30)

1,56 (56)

3aHATHA JICKIIMOHHOI'O THIIA

1,06 (38)

0,39 (14)

0,67 (24)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

1,33 (48)

0,44 (16)

0,89 (32)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHass padora
00y4JaloIuXCcA:

3,61 (130)

1,17 (42)

2,44 (88)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanus, 3anaun (PI'3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

KypcoBas pabota (KP)

Her

Her

Her

IIpoMekyTOYHAS ATTECTANSA
(3auéT) (Ix3amen)

1.(36)

1.(36)




3 Conep:xanne TMCHUTIIAHBI (MOIYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

Ne i/t

Monaynu, Tembl

(paznesnsl)
JICTIATUTHHBI

3aHsaTus
JEKI[HOHH
Oro THUIIa
(akam.gac)

3aggaTusa
CEMHUHAPCKOTO THUIIA

CemuHap
bl W/WIIH
IIpakTuye
CKHe
3aHATUSA
(akam.qac)

JlaGoparo
pHBIE
paboThI
u/unu
[IpakTuxy
MBI
(akam.gac)

CamocTtost
TeJIbHAs
paborTa,

(akam.gac)

dopmupyemble
KOMIICTCHIINHU

la]

IIpousBoacTBO
(hacoOHHBIX
OTJIUBOK
IIBETHBIX
METALJIOB u
CIUIABOB.

I1K-4 TIK-5
[TIKO-5 TIKO-8

JIutbe B III' -
bopMmBI.

I1K-4 IIK-5
ITKO-5 TIKO-8

KoHncTpyupoanu

e JUTCHHON
bopmbI u
CTEpIKHEM,
KOHCTPYHPOBaHUE
u pacuer
JUTHUKOBBIX
CHCTEM,

npuobLIeH

42

[1K-4 TIK-5
ITIKO-5 TIKO-8

IIpousBoacTBO
OTJINBOK  pa3sHOU
HOMEHKJIATYPBI
CILIaBOB

20

[1K-4 TIK-5
[TIKO-5 TIKO-8

Ynpasnenue
poueccamu
(bopMupoBaHUs
Ka4ecTBa oT-
muBoK.  [ledekTol
B OTJIMBKAX.
KoHntpoib
TE€XHOJIOTHYECKOT
0 nporecca
MOJTy4EHUS
OTJIUBOK.

32

88

I1K-4 TIK-5
ITIKO-5 TIKO-8




| Bcero

38 48

130

3.2 3aHaTHs JIEKIIMOHHOI0 THUIIA

n/

Ne paznena
JTUCIUILINH
BI

HaumenoBanue 3anatuil

O0BeM B akaj.gacax

Bcero

B TOM YHCJIE, B
WUHHOBAIMOHHOUN

dbopme

B TOM YHCIIE, B
JJIEKTPOHHOMI

dbopme

TexXHOIOTNYECKUE CXEMBI
MIPUTOTOBJICHUS
pacIIaBoB H. MOJIy4YEHUs
OTJINBOK.
3aKOHOMEPHOCTH JIUThS,
CTPYKTypa U CBOMCTBa
oTuBOK. TpeOoBaHus K
Ka4eCTBY OTJIUBOK.

dacoHHOE JIUTHE U3
BETHLIX CINIaBOB. JInThe
B 3eMJ1t0. DOpMOBOYHBIE
Marepuaibl 3aloJHEHUE
(hOpMBI pacIiiaBoMm.
3arBepJieBaHNE OTIUBKHU
B (hopme. M3rorosnenue
(bopM U cTepKHEH.

Koncrpyuposanue
JUTEHHON (HOPMBL.
[TocnenoBarenbHOCTH
pa3paboTKH
TEXHOJIOTUYECKOTO
MpoLecca U3TOTOBIICHUS
OTJIMBOK. ONTUMU3a-11HsI
MIPOLIECCOB 3aMOJIHEHUS U
KPUCTAUTA3AIUT
OTJIUBOK.

HpOI/ISBOI[CTBO CTaJIbHBIX
OTJIMBOK

[Ipon3BOACTBO YyTyHHBIX
OTJIIMBOK

IIpon3BOACTBO OTIMBOK
U3 ATFOMHUHHUEBBIX
CIUIaBOB

IIpon3BOACTBO OTIMBOK
13 MarHueBbIX CIIJIABOB

HpOI/I3BOI[CTBO OTJINBOK
U3 MCAOHBIX CIIJIaBOB




Kitaccuduxanmst
nedeKTOB, TUArHOCTUKA
nedekToB. YIpaBieHHE
poreccamu
(hopMHPOBaHUS KadecTBa
OTJIMBOK.

20

3.3 3aHaTHs CEMHMHAPCKOr0 THIIA

o/

Ne
paznena
JIACIIUILIT
WHBI

HanmMenoBanue 3adsTil

O0beM B akaj.yacax

Bcero

B TOM 4YHCJIE, B
WUHHOBALIMOHHOU

dbopme

B TOM YHCIIE,
B
3JIEKTPOHHOU

dbopme

CocraBneHue
WHTETPUPOBAHHBIX
TEXHOJIOTHYE-CKHX CXEM
MOJTyYEHUsT OTJIMBOK.

Konctpyupoanue
TuTeRHON hOpMBI AT 3a-
JAHHBIX OTJIUBOK.
ITocTpoenue yeprexa sie-
MEHTOB JIUTEHHON (POPMEI.

Konctpyupoanue
nmuteliHol ¢opmsl. ITocre-
JIOBAaTe€IbHOCTh Pa3pabOTKH
TEXHOJIOTMUYECKOTO Mpolecca
U3TOTOBJIEHUS OTJIUBOK.
OnTuMu3a-1us MpoLEeCcCOB
3al0JTHEHUS U
KPUCTAUIN3AUHU OTIMBOK.

TexHonornyeckum mpouece
W3TOTOBJICHUS CTATbHBIX
OTJINBOK

TexHOonOornyecKui mporece
W3TOTOBJICHUS YYTYHHBIX
OTJIMBOK

TexHonornyeckui mporecce
W3TOTOBJICHHUS OTJIMBOK U3
AITIOMHUHUECBBIX CIIJIaBOB

TexHonornyeckuu mporecce
M3rOTOBJICHUS OTJIMBOK U3
MAarHuecBbIX CIIJIaBOB

TexHonornyeckui mporece
HU3roTOBJICHUA OTIIMBOK U3
MEJHBIX CILJIaBOB
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TexHonornyeckuit mpoiece

9 5 M3TOTOBJICHUS OTJIMBOK U3 4 0 0
HUKEJIEBBIX CIIaBOB
Daonx AQ A A
3.4 JIabopaTopHbIC 3aHATHS
O0BeM B akaj.gacax
No
Ne | pasnena } B TOM HCIIE, B | g 1om uncie,
HanmeHoBaHue 3aHATHIA MHHOBAIHOHHOMN B
/1 | TMCIUTLI Beero 5
WHEL bopwme 3JIEKTPOHHOMN
dbopme
Dan
4 Ilepeyennb Y4€eOHO-MeTOANYEeCKOT0 odecreyeHu ISt

CAMOCTOAITEJIbHOM Pa00ThI 00YYAOIIMXCS MO UCHUIIIMHE (MOTYJIIO)

ABTODBI, 3arnasue N3narenscTBo,
COCTABUTEIN roJ
JI1.1 |Mamuna JI. ., MeToas! ¥ TpUOOPHI AJIS UCCIIETOBAHUS KpacHosipck:
bapanos B. H., CBOMCTB HaHOCTPYKTYPHPOBAaHHBIX CoYy, 2013
bespykux A. M., | MarepuaioB U KOMIO3ULMH JUIs TUTEHHOTO
JlecuB E. M., MPOU3BOJICTBA: yueO. mocoOue isi By30B
I'mnpmanmuza T. | 00yd. o HanpasneHuo "MeTtautyprus
P.
JI1.2 | Mamuna JI. U., dopMOBOYHBIC Marepraibl M cMecH: yueb.- | KpacHosipek:
Jlecus E. M. MeTO[I. mocoOue A 1ad. padboT [ s CdY, 2012
cTyaeHToB Hanp. oAar. 150400.62
Merannyprus |
S ®oHA OLEHOYHBIX CPEACTB AJIsl INPOBEACHHUS IPOMEKYTOYHOMN
arrecranumn

OueHoYHbIE CPEeICTBA HAXOATCA B MPUIOKEHUH K pabouuM
porpaMMam JIMCHUIUIHH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJBHOH Y4eOHOH JMTEpaTypbl,
HEO0X0IMMOH /1JIs1 OCBOCHM S AU CIIUTLIMHBI (MOIYJIs1)

6.1. OcHoBHas TUTEparypa

ABTOpHI, 3arnaBue N3parenscTBoO,
COCTaBUTENIN rost
JI1.1 |CanaueBal'. C., TexHOoIorus IMTENHOTO MPOU3BOCTBA: Kpacnostpck:
CrenanoBa T. H., |yueb.-meTon. mocobue [t caMOCTOST. CdYy, 2012

T'vmnemanimaa T.
P.

padoTsl ctyaeHToB cret. 150104.65]
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JI1.2 | bynrakoBa A. 1., | OcHOBBI NOJIy4eHUsI OTJIMBOK U3 CIUIaBOB Ha | KpacHosApck:

INunemanmmua T. | ocHOBe xkene3a. [IpakTukyMm: yueObHoe CdYy, 2015

P., bapanos B. H., |moco6ue st CTyA€HTOB By30B

JIertkuna C. U, (bakamaBpoB), 00YUAFOIIUXCS TIO

AbxkapsiH A. K., Hanpasienuto 150400.62 "Meramunyprus"

Xynonoros C. A.

6.2. JlonosiHUTENbHAS TUTEpaTypa
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBUTEIIN rost

JI2.1 |Mamuna JI. Y., HanoctpykTypupoBaHHbIE Kpacnostpck:

bapanos B. H., rpaduTcoaepxamue usnenus: Monorpapus | COVY, 2013

I'mnemanmmaa T.

P., benses C. B.,

Hosoxonos B.

H., be3pykux A.

.

6.3. Meronnueckue pa3paboTKu
ABTODBI, 3arnaBue N3nparenscTBo,
COCTaBUTEIIN rojs

JI3.1 |Mamuna JI. 1., MeTtob! 1 ipUOOpPHI ISl UCCIIEI0BAHUS Kpachosipck:

bapanos B. H., CBOMCTB HaHOCTPYKTYPUPOBAaHHBIX Coy, 2013

bespykux A. U., | marepuanoB ¥ KOMITO3ULIAN JIs IATEUHOTO

Jlecus E. M., MIPOU3BOJCTBA: yuel. MOcoOue 7S BYy30B

['unpmanmuza T. | 00y4. o HampasiieHuto "Metanyprus

P.
JI3.2 | Mamuna JI. 1., ®opMoBOYHBIE MarepHaibl U cMecu: yueb.- | KpacHosipek:

Jlecus E. M. METO/I. TocoOue st 1ad. padboT [ s Coy, 2012

cTyaeHToB Hamp. noar. 150400.62
Mertamnyprus]

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKALMOHHOM
cetu « MHTEpHET», HEOOXOAMMBIX [IJI51 OCBOCHM S AU CHUIIUHBI (MOAYJIs1)

o1

Hayunas snektponHas Oubnuorexa

eLIBRARY.RU

https://www.elibrary.ru/

8 Meroauveckue ykazaHusi AJs1 OOyYAIOIIUXCHA 10 OCBOEHHIO
AUCHUILIAHBI (MOXYJIs1)

1. JleMOHCTpallMOHHBIE POJIMKH 110 PA3JIMYHBIM TEXHOJOTHSM B
JIUTENHOM IIPOU3BOJICTBE.
2. IlporpammHOe obecrieueHNe: UMUTAIMOHHBIE MOJIEJH TPOIECCOB U
crpaBoYHO-HUH(pOpMaImoHHoe obecnieueHrne Ha IBM.
3. HTepHeT-pecypCHI:

1) http://www.metalspace.ru — METaUTypru4ecKuii MOpTa;

2) http://www.aluminiumleader.com — uHpopMalMOHHBI mOpTaT 00
ATIOMUHUU;
CamocTosITeNbHOE H3Y4YEHHE Marephaia CTaBUT CIEAYIOIIUE IEJu:
yCBOE-HUE JICKIIMOHHOTO Marepuaia; W3y4YeHHWE Marepuana, KOTOpBIA He
12



BOIIE B KypC JEKIMH; IMOJATOTOBKA K CEMUHAPCKUM, MPAKTUYECKUM U
71a00paTopHBIM 3aHIATHUSM, TOJTOTOBKA K MPOMEXKYTOUYHOMY, TEKYIIEMY H
3aKJIFOYUTEILHOMY KOHTPOJISIM YCBOCHUS JUCHMIUIMHBI M WX YCHEIIHas
cnada. Jlimga caMmocTosTeNnbHOM padOThl B ayJUTOPHBIE Yachl Ha JICKITUSX,
CEMHUHAPCKUX W  TPAKTUYECKUX  3aHATUSAX  TOJ  HEMOCPEICTBEHHBIM
PYKOBOJICTBOM  TPEMOJaBaTeNel  WCIMOJB3YIOTCS  pa3IUYHbIe  CIOCOOBI
aKTUBM3AIIMU PabOThl CTyAEHTOB. Ha JieKuusiX - 3TO 00CYKJI€HUE MOJHSITHIX
npernojaBareyisiMi MpooJieM, KOHTPOJIbHAsI MPOBEpKa 3HAHWI BCEX CTYJEHTOB
B Hayaje WM B KOHIE JCKIMH, BKIIOYCHHUE OJJIEMEHTOB JHUCKYCCHH,
MCIIOJIb30BaHUE HMMUTAIMOHHBIX yIpaKHeHUH. Ha ceMuHapCKux 3aHATHSIX
aKTUBM3AIUSL AyAU-TOPUU OOECIIEUMBACTCA 3a CYET IMPHUBJICUEHUS CTYJACHTOB
B KaueCTBE JOKJIAIYMKOB WM BBICTYHAIOIINX, TMPOBEICHUS TPYIIIOBBIX
JIUCKYCCHM, aHaIuW3a KOHKPETHBIX cuTyaund. Ha mnpakThdecKux 3aHATHSAX
aKTUBHOCTh  CTYJCHTOB  JIOCTUTraeTcsl  IMyTE€M  paclIMpeHus  padoT
npoOJIeMHOTO  XapakTepa, BHEAPEHUsS JCJIOBBIX HUIP, HWMUTAIMOHHBIX
yrnpakHeHUH. MeTonbl aKTHUBHOTO OOyYEHHS OO0ECIeUMBAIOT MPUOOpETEHUE
CTyJICHTaMM yYMEHMH W  HaBBIKOB  Oyaymedt  paboTtel.  KoHTpoiab
CaMOCTOSTENIbHOM  pabOThl W  OIIEHKa €€ pe3yJIbTaTOB COCTOUT U3
CaMOKOHTPOJISL CTYJICHTa; CaMOOLIEHKH CTYAEHTa; KOHTPOJIb IpernojaBareis
M OINEGHKH CO  CTOPOHBI  MPEIMOJaBaTelIs. Peanuzarus BCEX
BBIIIENIEPEYNCIIEHHBIX Pa3HOBUIHOCTEM CaMOCTOSITEIbHOMN paboThI
dbopMUPYET y CTYJACHTOB MOTHBAIMIO K CaMOCTOSITEILHOMY IIOUCKY, BBIpa-
OarbIBaCT YMEHUS U HaBBIKM IIOJB30BAaHUS PANIMUYHBIMH HCTOYHUKAMHU
nHpopMaruu, 00paboTku U BOCHpUATHS  OTOM  HMH(POpPMAIHH,
COTIOCTABJICHHSI, CHCTEMAaTH3allid W 0000meHnuss (aKTUIECKOTO Marepuana,
CHUHTE3a OTBETOB HA MOCTABJICHHBIC BOIMPOCHI U TPAMOTHOTO HMX H3JI0KCHHUSI.
Bce 3TO0 pazBuBaeT TBOpYECKHE CIOCOOHOCTH, BBIPAOAThIBaCT COOCTBEHHOE
MHEHHE U yOeXKIeHNEe, CAMOCTOSTEIPHOCTD MBITIICHHUS.

Pekomennyercs  ciaegyrommm — 0o0Opa3oM — OpraHU30BaTb  BpEMs,
HEO0OXO0IUMOE JIJISl U3YyUCHHS JUCIUTIIAHBIL:

- U3y4YE€HHE KOHCIIEKTa JIEKI[MU B TOT K€ JIeHb, mocye jJekuuu — 10-15
MHU-HYT.

- M3YYCHHUE KOHCIICKTA JICKIIUM 3a JICHb Mepej CIASAyIOIen JeKIuen —
10-15 mMunyT.

- U3yYCHHUE TEOPETHUUECKOT0 Marepuaia Mo y4eOHHWKY U KOHCIEKTY — 2
4ac B HEJIEIIIO.

- MOJITOTOBKA K MPAKTUYECKOMY 3aHSTHIO — 2 Yac.

OcHoBHas1 uTEparypa:

1. KyparomoB, A.B. IIpou3BOJACTBO OTJIMBOK M3 CIJIaBOB IIBETHBIX
Metan-ioB: yueonuk / A.B. Kypatomos, B.Jl. benos, M.B. ITukyHoB [u 1p.];
noxa pea. B.JI. benosa. - 3-e u3z., nepepad. u gom. - M.: U3n. nom MUCuC,
2011.-615c

2. TI'mapmanmmua, T.P. KoncTpykuumu u©  npuHuun  paboThI
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00OpyIOBaHUS I U3TOTOBJICHUSI CIUTKOB M3 QIIOMUHUS U €r0 CILIABOB.
Atnac koHCTpykumii: y4e6. mocobue [Texct] / T.P. I'mnpmanmuna, JI.W.
Mamuna, H.H. Jloxkenko [u ap.] - Kpacnosipck: Cub. denep. yu-tT, 2012. —
238 c.

3. HanmankoB, B.M. ®usuko-xumMuyeckue Mpoiecchl pahuHUpOBaHUS
amo-muHug U ero crwiasoB / B.M. Hamankos, C.B. Maxos, b.JI. boOpsimes
[1 mp.] - M.: Tennnorexnuk, 2011. - 712 c.

4. TaBomxanckuii, C. A. IIpouW3BOACTBO CIUTKOB M CIUIABOB:
HAIOJHUTENBHOE JIUTHE CIUTKOB W3 IBETHBIX METALIOB U CIUIaBOB : y4eo.
rmocobue / C.A. TaBoinkanckuii. - M.: 3a. Jlom MUCHC, 2013. - 58 c.

5. Taeomxkanckuii, C. A. IIpouM3BOACTBO CIMTKOB M CIUIABOB:
HEMPEPHIBHOE JINThE CIWUTKOB M3 I[BETHBIX METALIOB U CIJIaBOB B
HETIOJBIDKHBIC KpUCTALIN3aropel: yued. mocodbue / C.A. TaBomkaHCKUH. -
M.: Uzn. lom MUCHUC, 2013. - 76 c.

6. barbiies, A.W. [Ipou3BoACTBO OTJIMBOK B CTAaHKOCTPOCHHUH: Yy4eO.
nocobue / A.W. Barbies, 2.b. Tan, K.A. barsimes [u np.]. Ilox pen. AWM.
Bbaremmena. - M.: U3n-Bo MI'OY, 2013. - 164 c.

7. barbimes, A.W. IIpou3BOACTBO OTJIIMBOK B aBTOMOOWJIECTPOCHHUH:
yue6. mocooue / A.W. bareimes, B.JI. benos, K.A. bareimes [u ap.]. lox
pen. A.W. bareimesa. - M.: U3n-so MI'OYVY, 2011. - 206 c.

JlomonHUTENBHASA IUTEpATypa:

1. CunenbuukoB, C.b. KomMOWMHUpOBaHHBIE U COBMEIICHHBIE METOJIbI
00paboTku 1BeTHBIX MeTauioB U criaBoB [Tekct] / C.b. CuneiabHUKOB,
H.H. JloBxenko, H.H. 3arupos. - M.: MAKC-IIpecc, 2005. — 344 c.

2. barpiues, A.M. HoBple TEXHONOTMM M Marepuaibl B JUTEHHOM
npousBojacTBe: yued. nocooue / A.W. barenmes, K.A. barbiies, B./l. benos
[ np.]. ITox pen. A.N. Barsimiesa. - M.: 3a-so MI'OY, 2009. - 182 c.

3. Mamuna, JIL.W. Teopums nuTeHHBIX HpoIEeccoB: yded. mocodue /
JL.U. Mamuna. - Kpacnosipck: UIIK COY, 2008. — 300 c.

4. Keunn B.A. IIpoextnpoBaHue W NpPOW3BOACTBO JMUTHIX 3arOTOBOK:
yue6. mocooue / B.A. Keunn, [.®. Cenuxor, A.H. Adbonun / Bmagum. roc.
yH-T. — Bnagumup, 2002. — 227 c.

5. YUypkun, b.C. Texnonorus nureriHoro npousBozactBa [Tekcr]/ B.C.
Yypkun, 3.b. I'opman, C.I'. Meizens, u np. / YueObnuk non pen. b.C.
Uypkuna. — ExarepunOypr: M3marenscTBo YKpan. roc. mpod. — mea. Hayka.
—2000. - 662 c.

6. Light metals http://www.lightmetalage.com/conference cal.php

7. Light metals http://www.tms.org/Students/Scholarships.aspx

8. AJIMAI' (ALMAG): OO6opyaoBaHue © TEXHOJOTUU  JJIs
ATIOMUHUEBOW TPOMBIIUICHHOCTH: Ta30BbIe €YU OTPAKATEIBHOTO THMA JUIS
MJIaBKU, BBIJEPXKKH, pa3/laud aTIOMHUHHUEBOTO pacijlaBa M TOMOTE€HU3alUU
CJINTKOB; MAIIUHBI JUISI TIOJYHENPEPHIBHOTO JIUThS Kpyra M HW3TOTOBJICHUS
YYIIKH; OSKCTPY3UOHHBIE IIPECCHI, BCIOMOIATENIBHOE OOOpPYNOBaHUE W
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KOMILJIEKCHbIE ~ JIMHUM  JUJIS  TPOM3BOJICTBA  AIIOMUHHUEBBIX  Ipoduiieit
[OnexTpoHHBI pecypc]. - Pexmm poctyma :  http:/www.rsl.npp.ru/firms/
ruscast/ruscasting 7537.html

9. 3A0 «MUYC»: Ileun pna mnaBku amomMuHus cepun CAT
[DNeKTpOHHBIN pecypc]. - Pexum JNOCTYyIIa:
http://www.zaomius.ru/thermal/products/detail.php?ID=1 761

10. UccnenoBarensckuii nentp «Moaudukarop» : MHEKpPOCTpPYKTypa
[DnexkTpoHHBIN pecypc]. - Pexum npocryma: http:// www.modificator.ru/
terms/microstructure.html

[lepuonnueckue wu3nanus, BbinmucbiBaeMble HBb COY, no Teme
«JInTeitHoe NpOnU3BOACTBOY:

— JluteitHOE TTPOU3BOACTBO;

— JIntenmuk Poccuu;

— Bectauk HOXHO-YpanbCKOro TroCyJIapCTBEHHOTO YHUBEPCHUTETA.
Cepus

- Merautyprus;

— U3Bectusa By30B. L{BeTHas MmeTamutyprus;

— WM3BecTus BhICIINX YyU€OHBIX 3aBeleHUN. UepHas MeTauryprus»

— Metamnypr»

— Metautyprus MalimHOCTPOCHUS

— Metamub»

— IIpoGnembl YepHON METALIYPrUM U MarepUalOBEICHUS.

9 IlepeyeHb HMHGOPMANMOHHBIX TEXHOJOTWH, MCIOJIb3yeMbIX MPH
OCYILIECTBJICHUH 00pPa30BATEJbHOI0 MPOLECCa MO JUCHUILINHE (MOXYJIIO)
(nmpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTICUCHHUSI

9.1.1|B mnpouecce JEKIMOHHBIX M CEMHHAPCKUX 3aHSATUM MCHOJIB3YETCA CIEeAYHO-IIee
IIpOrpaMMHOE 00ECIIEUEHNE:!

9.1.2 |- mporpammsbl, oOecrneuyuBarone I0CTyn B ceTh WuTepHer (Hampumep, «Google
Chromey);

9.1.3|- mnporpammbl, AEMOHCTpPAllMM BHUJEO MarepUaIoB (HAIpUMeEp, HPOUTPHIBATEIH
«Windows Media Player»);

9.1.4 |- mporpamMmbl Ui AEMOHCTpAllMM M CO3JaHUsl Tpe3eHTauuil (Hampumep, «Microsoft
PowerPointy);

9.1.5 | - mporpammHubIe KOMIUTEKCH «Procasty n «Deform-3Dy.

9.2 IlepeyeHb HEOOXOIUMBIX MH(DPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1|B mHactosmee Bpemss Hayunas Oubnnoreka C®VY pacnonaraer AOCTYIIOM K
MOJTHOTEKCTOBBIM ~ 3JICKTPOHHBIM ~ MH()OPMAIIMOHHBIM ~ pecypcam, IeJIOMY  PSIIy
AJIEKTPOHHBIX HAyYHBIX JKypHaIoB W 0a3 naHHeix Online, CHHUCOK KOTOPBIX
npeacTasiieH Ha ctpanuiie http://bik.sfu-kras.ru. :
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1). Hayunas OunextponHas bubmuoreka e-LIBRARY.RU. [lomHorekcroBas
koyuteknus  «Poccuiickne — akameMuuecKhe OKypHaIbl  on-line»  (W37arenncTBO
«Hayka») Bkmtouaer 139 sxypHagoB. 3aKiIOYEHO JIMIEH3MOHHOE coraleHue (10
HOsiOpst 2021 T1.) 00 WCHONB30BaHUU PECYpPCOB CO CBOOOTHBIM JOCTYIIOM C
KOMIIBIOTEPOB ~ YHUBEpCUTETCKOM cetu. http://elibrary.ru/.  2). DnekTpoHHas
o6ubmmnorexa aucceprauuii PI'b - 420 Thic. aBTOpedeparoB U AuccepTauuil Mo BCEM
otpacyisiM 3HaHui apxuB (1965-2010 1) Ha pyccKOM s3bIKe, 3aLIUIIEHHBIE BO BCEX
nHctutyTax Poccum, a Takke B CHIT m B HEKOTOpBIX Jpyrux CTpaHax,
MOCTYMAOIIMX Kak 00s3arenbHblil sKk3eMIusip paccbulku B PI'B. IlpenmymiecTBeHHO
dboua cocront u3 nuccepranmii, HauuHas ¢ 2002 roga, HO ecTh U Oosnee paHHHE (C
1998 roma). Hoctyn B untanbHbiX 3a1ax Hb COY.

9.23

3). DnexrtponHas OubnuoreuHas cucreMa «BOOK.RU» — comepX HUT akTy-albHYIO
JUTEpaTypy IO OSKOHOMHKE, OaHKOBCKOMY Jely, OyXTralTepckoMy  YdYery,
HAIOr000JI0KEHUI0, CTPaxOBOMY Jeny, ¢puHaHcaMm, (OHIOBOMY PBIHKY, MAapKETHHTY,
MEHEJDKMEHTY, MpaBy U IOPUAMYECKUM HayKam, MH(QOPMATHKE U BBIUYHUCIUTEIHHOU
TEeXHHUKe, Tmcuxojoruu, ¢(umocobun u gap. [Joctym Bo3MOXkeH ¢ 00O
KOMITbIOTEPA, TOJAKIIOYEHHOTO K ceTH MHTepHeT.

924

4). DnextponHas OubnmuoreyHas cucrtema M3pmarensctBa «Jlamb» - moctymsbl 4
OCHOBHBIX Temarndeckux mnakera: "®dwuszuka", "Maremaruka', "TeopeTuueckas

Mexanuka', "HMnxeHepHele Hayku'. Jloctyn cereBol. (B umranbHbix 3amax Hb
CoV).

9.25

5). Nature Publishing Group — romoBas TOANMKMCKAa HA HAy4YHBIE JJICKTPOHHBIC
KypHanel wu3narenbctBa Nature Publishing Group: Nature Materials, Nature
Nanotechnology. Jloctym uepe3 cetb Internet mo IP anpecam COVY.

9.2.6

6). QPAT - TTATEHTHAA BA3A KOMITIAHUUN Questel. Komekius mareHTHOTO
¢onna (QPAT) - camas mnonHas B Mupe U coAepkuT Oonee 50 MMIUIMOHOB
nokymMeHToB. Jloctyn uepes ceth Internet o IP agpecam COVY.

9.2.7

7). Sage Premier — Gomee 300 »xypHaIoB B 00JaCTH COIMUATBHBIX, TYMAHUTAPHBIX W
texHudyeckux Hayk, (Humanities & Social Sciences ). Jloctynm yepe3 cerb Internet
o [P anpecam COVY.

9.2.8

8). Taylor&Francis - »5JekTpoHHbIE KypHalbl wu3narenbcTBa Taylor&Francis
(kommanmst Metapress). Criucok pecypcoB HacuuThiBaeT Oosiee 1000 >xypHaIOB 1O
BceM obnacTsaM 3HaHui. Jloctyn yepes cetsb Internet o IP anpecam COYVY.

929

9). EBSCO Journals (xomnanuss EBSCO Publishing) - snexkTpoHHBIE >XypHaTbI.
Bcero Oonee 7000 HazBaHMil KypHa1oB, 3,5 TBHICAYM PELEH3UPYEMBIX KYPHAIOB.
Hoctyn yepes cets Internet o IP anpecam COVY.

9.2.1

10). Web of Science (ISI) - Web of Science - wMynpTUANCUMILTHHAPHAS,
pedeparuBHO-OnbHOrpaduyeckas Oasa naHHbIX WMHCTHUTyTa HaydHOUW WHOOpMAUH
CIOA (ISI), npencraBnenHas Ha miargpopme Web of Knowledge komnanuu
Thompson Reuters. ApropurerHeiimas 0a3a JaHHBIX HAyYHOTO LIUTHPOBAHMS,
KOTOpPO€ CTaHOBHUTCS B HACTOSIIEE BpeMs BAKHEHIIUM IIOKa3arelieM OLICHKH
Hay9YHBIX IyOJNUKaIMi (exeHeneapbHoe oOHOBIeHHE — cBbimie 9000 HAaydHBIX
KypHaioB). Jloctyn yepes cets Internet o IP anpecam COVY.

9.2.1

11). Journal Citation Reports (JCR) xommanuu Thomson Reuters Ha mmardopme
Web of Knowledge. JCR mpenocraBnsieT JaHHbIE O HAyYHBIX  IKypHATIaX,
MOJTy4eHHbIE Ha OCHOBE OOpabOTKH Pe3yJbTaroB IIUTHPOBAHUS MyOIMKYEMbIX B HUX
crareii  (MMIaKT-(GaKTOpPbl, HMHIEKCHI ONEPAaTHBHOCTH, BPEMEHA  TOJTYKU3HU
LIUTUPOBAHMSI, CYMMapHOE 4YHCIIO muTHpoBaHuii). JlocTtym uepe3 ceth Internet mo IP
anpecam COVY.
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9.2.1

12). American Physical Society (APS) — IlpencraBnens! xypHaisl: Physical Review
A online, Physical Review B online, Physical Review C online, Physical Review D
online, Physical Review E online, Reviews of Modern Physics, Physical Review
Letters online, Physical Review Online Archive (PROLA), Physical Review Special
Topics - Accelerators & Beams, Physical Review Focus. Jloctynm uepe3 cerb
Internet o IP anpecam COY.

10 MarepuajibHO-TeXHUYECKAsI 0a3a, Heo0XoauMas A

OCYILIECTBJICHUSI 00PAa30BaTEJIbHOI0 MPoLecca M0 JUCHHUILIMHE (MOYJII0)

1. JlaGoparopus TMJIaBKM M JUThS B pa3oBble IecyaHble (OPMbI, OCHALICHHAs
o0opy/OBaHHEM ISl TPUTOTOBICHHUS (OPMOBOYHBIX U CTEPKHEBBIX CMECEH,
JNIeKTporneyamMy JUIsl ITUIaBKM META/UIOB, CTEHJIAMHM JUIsl W3TOTOBJIEHUS Pa3OBBIX
MeCYaHbIX POpM.

2. JlaGoparopusi crenUaIbHBIX CIIOCOOOB JIUThs, OCHAIIEHHAs OOOpYyIOBAaHUEM IS
W3TOTOBJICHUS OTJIMBOK JINTHEM B PYYHBIC KOKHIIH, OOOJOYKOBBIC (DOPMBI, JTHTHEM
IO BBITUIABJISIEMBIM MOJICTISIM.

3. JlaGoparopusi TOJNYHENPEPHIBHOTO IUThSI CIUTKOB, OCHAIIEHHAs YCTAaHOBKOM
BEPTUKATHLHOTO MOJYHETIPEPHIBHOTO JIUTHS CIIUTKOB.

4. Jlaboparopusi COBMEIIEHHBIX HEMPEPHIBHBIX TIPOIECCOB JIMThI W 00pa-00TKU
METAIOB JaBlieHHeM, ocHaieHHas ycranoBkamu CJIUIIIT u CJIMK.

5. Jlaboparopusi ucnbITaHusi (POPMOBOUYHBIX MATEPHATIOB, OCHAIICHHAs MPUOOpamMu
JUTSL IPOBEICHUS UCTIBITAaHUH ()OPMOBOYHBIX M CTEPIKHEBBIX CMECeH.
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