MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.J1B.03.01 JlerupoBanue u MmoauduIMpoOBaHNe
ATIOMUHHUEBBIX CILJIABOB
HanmMmeHoBaHue ancumnimnHbl (MO,D,yJ'IFl) B COOTBETCTBUU C y‘-leﬁHbIM nfaaHom

HanpaBnenue noaroToBku / CrenuaiTbHOCTh
22.04.02 Metamutyprus

HanpasnenHocts (mpoduiib)

22.04.02.07 Teopus u TEXHOJOTHS JIATEMHOTO NPOU3BOCTBA [IBETHBIX

MCTAJIOB U CIIJIaBOB

dopma 00yueHus OYHas
I'on Habopa 2023
‘} guenreun | nstwan LOKYMEHT MOAMUCAH
1: YHUBEPCHMTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

J-p T€XH. HayK, 3aB. kad , bemseB Cepreit Bmagumuposud

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto mpenojaBaHusi AUCHUUIUIMHBL «JlermpoBaHue M MOIU(PHUIMPOBAHUE
ATIOMUHUEBBIX CIUIABOB» B paMKaX pEAIM3alMd COBPEMEHHBIX WHHOBALIMOHHBIX
o0pa3oBaTeNbHbIX MPOTpaMM MHOTOYPOBHEBOW TOJTOTOBKHM SIBIISIETCA HW3Yy4YEHHE
0o0beKTa  MPO(ECCUOHATBHOW  JIEATEIIBHOCTH  BBIIYCKHUKOB, a HMMEHHO -
TEOPETHYECKUE OCHOBbI ~ MOAM(MDUUIMPOBAHHUA M  B3aUMOJEUCTBUS  JKUIKOTO
QIIOMUHUSA C LHUPKOHMEM, CKAHAUEM TUTAaHOM W JPYTMMH DJJIEMEHTAMH H
BO3MOKHOCTh WX MNPHUMEHEHUS B METAUIypPrud MpPU IPOU3BOACTBE JIUIATyp U
QTIOMHUHHMEBBIX CIUIaBOB, YTO oOOecredyuBaeT yIiIyOJieHue 3HaHUN, YMEHHH u
HABBIKOB ISl YCHEIIHOM MPO(eCCHOHATBHOM JesITENbHOCTH.

1.2 3apauu u3yyeHus JUCUMIIMHBI

1) B mpOU3BOICTBEHHO-TEXHOJIOTUYECKON AESITeIbHOCTH:

- pa3paboTKa M OCYIIECTBICHHE TEXHOJOTMYECKUX IMPOLECCOB MOIYYEHHUS U
00pabOTKN METAIOB U CIUIABOB, a TAKXKE M3JCIIUIA U3 HUX;

- pazpabOoTKa | OCYIIECTBICHHE MEPONPHUATHN IO 3alUTE OKPYKAIOIICH
Cpelbl OT TEXHOT€HHBIX BO3/IEUCTBUI IPOU3BOICTBA,;

- pazpaboTKa ¥  OCYUIECTBICHHE OJHEPro- U pecypcocOeperarnmx
TEXHOJIOTMI B 00JacTd  METALIypruud  MeTamoo0padoTku;  pazpaboTka
MEPONPUATUHI IO YIIPABICHUIO KAYECTBOM ITPOTYKIIHH;

- MPOEKTUPOBAHUE TEXHOJOTUYECKUX IIPOLECCOB C HCIOJb30BAaHUEM AaBTO-
MaTU3UPOBAaHHBIX CUCTEM;

- OILICHKa WHHOBAIIMOHHO-TEXHOJIOTUYECKUX PHUCKOB MPH BHEIPEHUH HOBBIX
TEXHOJIOTUH;

- OIICHKAa SKOHOMHUYECKON 3(PPEKTUBHOCTH TEXHOJOTHMUYECKUX IMPOLIECCOB;

2) B OpraHU3alMOHHO-YIIPABJIEHYECKON N1eATEIbHOCTH:

- uHQOpMAIMOHHOE OOecleueHne OpraHu3alMy IPOU3BOJCTBA, Tpyla U
yIpaBJIeHUs, METPOJIOTUYECKOe 00eceueHue;

- COCTaBJE€HHE HEOOXOIMMON TEXHUYECKOW IOKYMEHTAallMH, a TaKXe ycCTa-
HOBJICHHOM OTYETHOCTH IO YTBEPKIECHHBIM (hopMam;

- TMpoBeJieHHEe PabOThl MO CO3JAHUI0 CUCTEMbl MEHE/DKMEHTA KayecTBa; Op-
raHu3aiys  padoOThl  KOJUIEKTHBA MCIOJIHUTENEH, NPUHATHE  YHPaBICHUYECKHX
peLIeHnl;

- MOATOTOBKA 3asiBOK Ha M300pETEHUsl U MPOMBIIIICHHbIE 00pa3ilbl;

- moaJepXkKa — MH(MOPMAMOHHOTO  MPOCTPAHCTBA  IUIAHUPOBAHUS U
YIOpPaBJIEHUS] IMPOU3BOJICTBOM Ha BCEX ATanax >KMU3HEHHOIO LMKJIA IPOU3BOJIUMOMN
MPOIYKIUU;

- TpOBEJEHUE MapKeTHHra W TMOATOTOBKAa OW3HEC-TJIAHOB BBIMYCKa U
peanu3any NepcreKTUBHBIX U KOHKYPEHTOCIIOCOOHBIX U3/IeNni;

3) B HAy4YHO-UCCIIEIOBATEIbCKON AESITEIbHOCTH:

- TIOWCK, aHaIM3, CUHTE3 M NpEeJICTaBlieHWe HH(OpMALUU MO0 MaTrepuaiam u
IIPO-LECCaM;

- TPOBEIECHUE HAYYHBIX HCCIICOBAHWA M WCIBITaHUI, 0O0padoTKa, aHAIN3 M
MIPE/ICTaBICHUE UX PE3yJIbTaTOB;

- pa3paboTka Mojenel U METOJUK MCCIIEeIOBaHHs MPOLIECCOB U MAaTEPUAIOB;

- BBIINIOJIHCHUC JIMTCPATYPHOTO W IMATCHTHOI'O0 ITOUCKA, COCTABJICHHUC HAYYHO-
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TEXHUYECKUX OTYETOB, MyOJUKalMH, 3amura OOBEKTOB HMHTEUIEKTyalbHON
COOCTBEHHOCTH;

- KOOpJMHAIMs paboT M COINPOBOXACHHE BHENPEHUS HAy4HbIX pa3pabOTOK B
MIPOU3BO/JICTBO;

- MAapKETUHI HAyKOEMKHX TEXHOJIOTHIi;

4) B IPOEKTHOU NEATENBHOCTH:

- TEeXHUKO-3KOHOMHYECKOE€  O00OCHOBaHME M  pa3paboTKa  HOBBIX
TEXHOJIOTUYECKHUX IPOLIECCOB;

- KOHCTPYHPOBAaHHME U pacyeT HOBOW TEXHOJOTHMYECKON OCHACTKH M €€ die-
MEHTOB.

K o0mmm 3amadam u3ydeHUs! TUCHUTUTMHBI OTHOCSITCS MOJTyYeHHE:

- 3HaHUHA B OOJACTH JIUTEHHOrO MPOM3BOJICTBA LIBETHHIX METAIJIOB M CIUIa-
BOB, IO3BOJISIIOUINX HPOBOJIUTH IIEJCHANPABICHHYIO pPa3pabOTKy M OCYIIECTBICHHE
WHHOBAIIMOHHBIX TEXHOJIOTHH TONYYeHUS METAUIMYECKAX U3AeNuil TpedyemMoro
KauecTBa;

- YMEHUH NPUMEHSTHh NOJY4YEHHbIE 3HAHUS K CO3[AHUI0 HOBBIX WJIM COBEp-
[ICHCT-BOBAHUIO  CYIIECTBYIOIIMX  METAUIYPIHYECKUX W IS IPOBEACHUS
COTOCTaBUTENLHOTO aHATIN3a CIOCOO0B MOJMyUYE€HUS METALIIOB U CILJIaBOB;

- BIIaJeTh UH(pOpMalKeld B 00JaCTH HOBBIX CHOCOOOB MOJYUYEHHUS] METALIOB U
CIUIaBOB; COBPEMEHHBIMU THIIOBBIMH METOAMKAMHU MPOCKTHUPOBAHUS, MPOBEACHUE
TEOPETHUECKUX M OKCIIEPUMEHTATBHBIX HCCIETOBAHUI MpOIecca JIUThS YEPHBIX H
L[BETHBIX METAJIOB U CIIJIABOB, pabOTHI JIMTEHHOro OOOpYAOBaHHS U HMHCTPYMEHTa
JUIs1 JATbHENIIETO UX COBEPILICHCTBOBAHUS.

1.3 IlepeyeHb NJIaHMpPYyeMbIX pPe3yJbTATOB OOy4YeHHMS] MO JAUCHHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTAaTAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTtaTthl o6yquV|;| no ancuuninunHe
OOCTUWXEeHNA KoMmneTeHunmn

IIK-2: CnocoleH k aHaJIN3y NepedoBbIX JUTEHHBIX TEXHOJI0I Ui, 00paboTKH
AOKYMEHTaIMii U BHeIPeHHs HOBBIX TEXHOJIOTHI B NPOLECChI

[1K-2.2: Pa3pabarsiBaeT miaHbl
BHEJIPEHUSI HOBBIX
TEXHOJIOTUYECKHX MTPOLIECCOB B
YCJIOBUAX JTUTEUHOTO
IIPOU3BOJICTBA

[1K-2.3: OTpabarbiBact
NEpEI0BbIE TEXHOJIOTUHU B
YCJIOBUAX JTUTEUHOTO
IIPOM3BOJCTBA

1.4 Oco0eHHOCTH peaM3alMu U CIUILTHHBI
S3bIK peanmu3anuu JUCHUIUIMHBL: Pycckuu.

Jucuurinuna (Moyib) peanusyercs 6e3 npumenenust 30 u [JOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,33 (48)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,61 (22)
MIPAKTUYECKUE 3aHATHS 0,72 (26)
CamocrosiTesqbHas padora 4,67 (168)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. TeopeTnyeckue 0OCHOBbI MOTU(MIMPOBAHUS AJTIOMUHUEBBIX CILIABOB

1. B3anmoeficTBHE JKHAKOTO ATIOMHHHUS C METaJJIAMH,
COJISIMM, Ta3aMH U OKCHJIAMHU.
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2. Knaccugukanus ¥ npou3BOICTBO ATFOMUHHE-BBIX
JMTaTyp.

3. CtpykTypa ciuTKa U o1y pabpuKaToB.

4. 3aKOHOMEPHOCTH NIEPBUYHOMN KpUCTALIN3ALNN
UHTEPMETAJUIN]IOB.

5. ®a30BbIii COCTAB U CBOMCTBA ATFOMUHUEBBIX JIUTATYD.

6. [1naBiieHNEe 1 pa3INBKa ATFOMUHUEBBIX JINTATYP

7. Jlurarypsl Juist MOAU(PHUIIMPOBAHUS.

8. [Ipou3BoACTBO MOAUGMUIIUPYIOITUX JTUTATYP.

9. AHanu3 KauecTBa JETUPYIOLIUX JUraryp

10. Ananu3 kauecTBa MOIUDHUITUPYIONINX JIUTATYP.

NN EA RS




11. MexaHu3M ¥ TEXHOJIOTHS MOIU(DHUITUPOBAHUS
AJIFOMHUHHUECBBIX CIIJIABOB.

12. CamocTosATEnbHAs PAadOTA CTYIEHTOB

168

Bcero

22

26

168




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. CanaueBa I'. C., CremmanoBa T. H., ['mismanmuna T. P. TexHonmorns
JUTEHHOTO TTPOU3BOACTBA: YueO.-MEeTO 1. TOCOOUE [JIs1 CAMOCTOST. PabOTHI
ctynentoB cretl. 150104.65](KpacHosipck: COYV).

2. CanaueBa I'.C., CtenanoBa T.H. TexHosorust TMTeHHOTO MPOU3BOICTBA: yueO.
-metoj1. nocobue(Kpacunosipck: COY).

3. Mamuna JI. 1., bapanos B. H., bespykux A. 1., Jlecus E. M., [ unemannmna
T. P. MeTobl 1 ipuOOPHI 7151 UCCIEAOBAHUS CBOMCTB
HAHOCTPYKTYPHUPOBAHHBIX MATEPUATOB U KOMIIO3UIUH JIJIsl TUTEHHOTO
MIPOM3BO/JICTBA: Y4eO. TocoOue /JIst By30B 00YyU. TI0 HAIPABJICHUIO
"Metamunyprus(Kpacnosipck: COY).

4.2 JInueH3uoOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHUIEeH3NI0, a TAKKe CBODOTHO
DacnpocTNaHsieMoe NDOrNaMMHOe ofecriedeHue):

1. B mporecce TeKIIMOHHBIX H CEMUHAPCKUX 3aHITHIA UCTIOIB3YETCS CIETYIO-
11ee MporpaMMHoe oOecrieueHue:

2. - mporpammsbl, oOecreyrBaroIye J0CTyI B ceTh IHTepHeT (Hanpumep,
«Google Chromey);

3. - mporpammbl, IEMOHCTpALUH BUJICO MAaTEPHAIOB (HapuMep, MPOUTPHIBATEIh

«Windows Media Player»);

4. - mporpammsl JUisl I€MOHCTPAIMKU U CO3[JaHUs NTPE3EHTAlMM (Harnpumep,
«Microsoft PowerPoint»);

5. - mporpamMMHbIe KoMIuTeKchl «Procasty u «Deform-3Dy.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHaATIbHbIe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. JlauHblil pazaen 3arnoyHIeTCs B COOTBETCTBHH C TPEOOBAaHUSIMU COOTBETCT-
Byromux pazzaenoB @PIOC BO:

- nH(OPMAIMOHHO-CTIPaBOYHas cucTteMa «EnquHoe 00pa3oBaTelbHOE OKHOY,
3. - mouckoBele cucTeMbl « Yandex», «Googley.

Hayunas 6ubmmorexa COY pacrionaraer cieayronuMy OJTHOTEKCTOBBIMU
SIIEKTPOHHBIMUA HH(POPMAIMOHHBIMH PECYpPCaMHu:



10.

11.

12.

1). Hayunas Dnexkrponnas bubnnoreka e-LIBRARY.RU. IlonnotekcToBas
kosekus «Poccuiickue akageMuuecKue sKypHasl on-line» (M31areabcTBO
«Hayxka») BxiatouaeT 139 xxypHanoB. 3aKIr04€HO JIMIIEH3MOHHOE COTJIallleHNE
(mo HOs16pst 2021 1.) 006 UCTIOJIB30BAHUH PECYPCOB CO CBOOOIHBIM IOCTYIIOM C
KOMITBIOTEPOB YHUBEPCUTETCKOM ceTu. http://elibrary.ru/. 2). DnekTpoHHas
oubmotexa auccepranuii PI'b - 420 Teic. aBTOpedepaToB u auccepranuii mo
BceM oTpaciisiM 3HaHuM apxuB (1965-2010 rr) Ha pycckoM si3bIKE,
3allMIIEHHBIE BO BceX MHCTUTYTax Poccuu, a Takke B CHI 1 B HEKOTOpBIX
JIPYTUX CTpaHaxX, MOCTYMAIOMINX KaK 00s3aTeIbHbII SK3eMILISP PaCChUIKU B
PI'B. IlpenmymiectBeHHO (DOHJ COCTOMUT U3 uccepTauui, HaurHas ¢ 2002
rojia, HO ecTh U OoJee pannue (¢ 1998 roga). Jloctyn B untanbubix 3anax Hb
Coy.

3). DnexrponHas 6ubanoreynad cucreMa «BOOK.RU» — conepxxur akty-
TbHYIO JINTEPATYPY IO SKOHOMUKE, OAHKOBCKOMY JIeNy, OyXTraITepCKOMY
y4eTy, HATOr000JI0KEHUIO, CTPaxoBOMY Jieny, (huHaHcaM, (OHIOBOMY PBIHKY,
MapKeTUHTY, MEHEDKMEHTY, MPaBy W IOPUANIECKUM HayKaM, HH()OpMaTuKe u
BBIYUCITUTENBHON TEXHUKE, ICUXO0JIOTUH, ¢punocoduu u ap. Joctyn
BO3MOYKEH C JTH000T0 KOMITBIOTEPA, MOIKJIIOYEHHOT0 K cetu MHTepHer.

4). DnexktpoHHas 6nbnuoreuHas cucrema M3ngarenbcTBa «JIaHby - TOCTYITHBI
4 OCHOBHBIX TeMaTH4ecKuX makera: "duzuka", "Maremaruka",
"Teopetnueckas mexanuka', "Mmxenepasie Hayku'. Jloctyn ceteBoid. (B
yuTanbHbixX 3a1ax Hb COY).

5). Nature Publishing Group — rogoBas moanucka Ha Hay4HbIE dJIEKTPOHHBIE
KypHansl uznarenbcta Nature Publishing Group: Nature Materials, Nature
Nanotechnology. loctyn uepes cets Internet o IP anpecam COY.

6). QPAT - TATEHTHA S BA3A KOMITAHUU Questel. Komnexrwst
nareaTHOTO poHma (QPAT) - camas mostHas B MUpe U coAepkut 6osee 50
MUJUIMOHOB 1I0KyMeHTOB. [loctyn uepes ceth Internet nmo IP agpecam COYVY.

7). Sage Premier — 6osee 300 xypHaTIoB B 00JIaCTH COIIMATBHBIX,
TYMaHHUTapHBIX U TexHHuueckux Hayk, (Humanities & Social Sciences ).
Hoctyn uepes cetsb Internet o IP agpecam COY.

8). Taylor&Francis - anekTpoHHbIE )KypHabl u3aarenbcTBa Taylor&Francis
(xomnanust Metapress). Criucok pecypcoB HacuuThiBaeT 6osee 1000
KYpHaIOB 1O BceM obumactsam 3Hanuit. JlocTym uepes cetsb Internet mo IP
anpecam COY.

9). EBSCO Journals (komnanus EBSCO Publishing) - snektponHbie
xypHaisl. Beero 6omnee 7000 Ha3BaHMIA KypHATOB, 3,5 THICAYU
pereH3upyemMbIx xypHanoB. Jloctym yepes cetsb Internet mo IP anpecam CDY.



13.  10). Web of Science (ISI) - Web of Science - MmynpTuAMCIUIIIMHAPHAS,
pedeparuBHO-OnbIMOrpadgrueckas 6asa nanHbIX HCTHTYTa HAyYHOU
uHpopmanuu CIIA (ISI), npeacrasnennas Ha margpopme Web of Knowledge
xommanuu Thompson Reuters. ABTopureTHelmas 6a3a JaHHBIX HAyYHOTO
LUTUPOBAHUS, KOTOPOE CTAHOBUTCS B HACTOSIIEE BpEeMs BaKHEHILIUM
MOKa3aTeNeM OLEHKU HAyYHBIX IyOIuKaIuii (ekeHeaeTbHOoe OOHOBICHUE —
cBeiie 9000 HayuHbIX xypHa1oB). JlocTyn uepes ceth Internet mo IP anpecam
Coy.

14.  11). Journal Citation Reports (JCR) xomnanuu Thomson Reuters Ha
mnargopme Web of Knowledge. JCR npenocTapnser 1aHHbIe O HAyYHBIX
KypHaJiax, MOJyYeHHbIE Ha OCHOBE 00OPAOOTKH PE3yIbTaTOB LIUTUPOBAHUS
myOIUKYyEMBIX B HUX CTarei (MMIaKT-(aKTOPbl, HHACKCHI ONIEPATUBHOCTH,
BpEMEHA MOJTY )KU3HU ITUTHPOBAHUSI, CYMMapHOE YUCIIO IIUTUPOBAHUH ).
Hoctyn uepes ceth Internet o IP agpecam CDY.

15. 12). American Physical Society (APS) — Ilpencrasnensi 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. Jloctyn uepes cets Internet o IP anpecam COY.

16.

S @oHa OLEHOYHBIX CPeaCTB

OueHouHbIE CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXonMMasi AJIsl OCYLIEeCTBJICHHUS
00pa30BaTEJILHOIO MPOoLeCcca MO AMCHHILIHHE (MOLYJII0)

JlaGoparopwus IJIaBKH U JIUThS B Pa30BbIE TIeCuaHbie (OpPMBI, OCHAIICHHAS
000pyA0OBaHUEM JIJISi IPUTOTOBJICHUS (POPMOBOYHBIX U CTEP>KHEBBIX CMECEH,
AIIEKTPOTICUAMHU JIJIS TUTABKH METAILJIOB, CTEHAMHU TSI U3TOTOBJICHUS PA30BBIX
MecyaHbIx GopMm.

JlaGoparopusi cielUaTbHBIX CIIOCOOOB JINThHsI, OCHAIIEHHAT 000PY/I0BaHUEM IS
W3TOTOBJICHHSI OTJIMBOK JINTHEM B PYYHBIC KOKHIIH, 000JIOYKOBBIC (DOPMBI, TUTHEM
I10 BBIIIABISIEMBIM MOEIISM.

Jlaboparopusi MOTyHENPEPHIBHOTO JIUThSI CIIUTKOB, OCHAIIICHHAS YCTAaHOBKOU
BEPTUKATILHOTO MOJIYHEIIPEPBIBHOTO JINTHSI CIINTKOB.

JlaGoparopusi COBMEIIEHHBIX HEMPEPHIBHBIX MPOIECCOB JIUTh U 00pa-00TKH
METAIIOB JABJIICHUEM .

JlaGoparopust uctibITaHust POPMOBOYHBIX MATEPUATIOB, OCHAIIICHHA TprUOOpaMu
JUTSI TIPOBEICHMSI UCTIBITAHUN (DOPMOBOYHBIX M CTEPKHEBBIX CMECEi

JlaGoparopuisi COBMEIIEHHBIX HEMPEPBIBHBIX MPOIECCOB JUThS U 00pa-00TKU
METAUIOB AaBjieHUEM, ocHaleHHad ycranoBkamu CJIAIIIT u CJIMK.
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