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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)
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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

HGHB AU CHUITIINHBI «Teopl/lﬂ IIpOoLCCCOB IIABJICHUA aAJIFOMUHHCBBIX CILIa-
BOB» 3aK/IIO4YaCTCsA B YCBOCHHHU 3HaHUM O (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX mponeccax,
NpoNCXOoaAIUX IIPpHW TIOJYYCHHM OTIMBOK M3 PA3JINYHBIX MCTAIIIOB W CILJIABOB C
MOMCHTA IMPUTOTOBJICHHUA KHUAKOI'O pacCiliaBa 10 OXJIAKIACHHA TBepI[OP'I 3ar0TOBKH,
JIMTEHUHBIX CBOﬁCTBaX, NPOABJLAOIMIUXCA IIPH TCUCHHMM JXKHAKOro Mmceraijiia, cro
KpucTtaajin3aluun, 3aTBEPACBAHNN U OXJIAKIACHUH OTJIMBKH.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

-TEOpETUYECKas IMOATOTOBKA B OO0JIACTH CYHICCTBYIOIIMX W HOBBIX CIICIIH-
QTBHBIX TEXHOJIOTHA MOJYYSHHUS JINTHIX 3arOTOBOK U3 CILIABOB IBETHBIX METAIJIOB,

-M3y4eHue OCOOCHHOCTEH MPOCKTUPOBAHUS JIUTBIX 3aroTOBOK, ITOTYYaeMbIX
0 CIIEIUATHHBIM TEXHOJIOTHAM U3 PA3JTMYHBIX CIJIABOB IIBETHBIX METAIOB,

-M3y4yeHUEe TEOPETUYECKUX OCOOEHHOCTeH (OPMHUPOBAHUS U TOIYUYEHUS
JUTBIX 3arOTOBOK U3 CIUIABOB I[BETHBIX METAJLIOB.

B pe3ynbrare m3ydeHUs JUCIUILIAHBI MarucTp JOJDKEH OBITh IMOATOTOBJICH K
PEILICHUIO CIEAYIONINX MPOPECCHOHATHHBIX 33/1a4:

- YMETH YIPaBIATH MpolrieccaMu (GOPMUPOBAHUSI KAUYECTBA OTJIMBOK;

- COBCpIICHCTBOBAaTh  CYIICCTBYIOIIME W  pa3pabarbiBaTh HOBBIC
TEXHOJIOTUYECKHE MTPOIIECCHI JIUTHS;

- TPOU3BOJUTH BHIOOP pAlMOHATBHBIX TEXHOJOTMYECKUX PEKUMOB st
o0ecrieueHus 33JaHHOTO YPOBHS Ka4e€CTBA OTIUBOK;

- pa3pabarbIBaTh W OCYIICCTBIIATH MEPOIPHUATHS IO YCTPAHCHHUIO Ne(PEKTOB B
JIMTBIX 3arOTOBKAX.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

ITK-4: Cniocoden pa3padaTbiBaTh, CONPOBOKAATH H HHTETPUPOBATHL HHHOBALIMOHHBIE
TeXHOJIOTHYeCKHUe NMPouecchbl B 00J1aCTH MATEPHAJIOBEICHHS M TEXHOJIOTUH
MaTepHaJIoB

[1K-4.1: Pa3pabarsiBaet
WHHOBAIMOHHBIC
TEXHOJIOTHUECKHUE MPOLIECCH B
o0JyacTi MaTepuaToBeACHUS U
TEXHOJIOTHH MarepuaioB

1.4 Oco0eHHOCTH peaiM3alMu U CIUILTHHBI
S3BIK peanmu3anuu JUCHUIUIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 1,94 (70)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,61 (22)
MIPAKTHYCCKUE 3aHATHS 1,33 (48)
CamocrosiTesqbHas padora 5,06 (182)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |2 (72)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC icl%[e]e; 3UOC
1. TepmoguHaMHUYeCKHe M KH-HETHYECKHeE OCHOBBI IJIA-BHJIbHOIO MpoIecca U 00pa-00TKU paciiaBa.
1. TInaBka METAIJIOB U CIUIAaBOB B JIMTEUHBIX 11€-XaxX.
DU3BUKO-XUMUYECKHUE MPOIECCHI MPHU IIJIaBKE CTalH,
yyryHa, IIponeccsl okucienus, yiaieHus ra3os; 6
MPOIECCHI PACKUCIICHHSI; yaa-JieHue cepbl (ocdopa;
yAIEHUE Ta30B.
2. PacueT oObemMa neuu Ass BHIIIABKHU 33JaHHOTO 12
KOJIMYECTBA CIJIaBa.
2. 3ajauBka ¢opm. Boi6op cniocoda 3aauBku M popmbl.
1. 3anuBka popm. Beibop criocoba 3amuBKY 1 POPMEI. 4
2. TennoBele pacyeThl 3aTBEPIEBAHUS U TOCTPOE-HUE 12
TEMIIEPATYPHOTO TOJIS «OTIMBKa—(hopMay.
38

3. CamocrosTenbHas paboTa CTYJCHTOB

3. 3aTBep)1eBalme H OXJIAXKAC-HUEC METAJLJIA B d)opMe.




1. I[Tpornecc popmupoBaHus OTIUBKH. TeIIOBBIE MPOIECCHI
npu GOPMHUPOBAHUU OTIUBKHU. PHU-3UKO - XUMUYECKHE
MPOLIECCHI HA TOBEPXHOCTU (OPMBI.

2. MogenupoBaHue Mpolecca KpUCTAIN3aUH B
3aBUCHUMOCTH OT TETIO()U3NIECKHX TTapaMeTPOB Pa3oBOii

(hOpMBL.

12

4. Kuneruka 3aTBEpJAcBaHuA U €€ BJIIMAHHUEC HA OJIHOPOJA-HOCTb.

1. Ycanka MeTauioB U CIulaBoB. BnusiHue ¢pusu-ueckux u
($U3UKO-XUMHUYECKUX (PAKTOPOB Ha IIPOLECC YCAKH.
Ananu3 00beMHBIX U3MEHE-HUH NPH 3aTBEPACBAHUM.
Kunernka oOpazoBa-HuUS ycasouHON paKoBUHBI. [ a3kl B
METa/IaX U BBIJEICHNE Ta30B U3 3aTBEPAEBAIOIIECH OTIINB-
KH.

2. Pacder ycao4HbIX HaNpsSHKEHUN B OTJIMBKAX.

12

3. CamocrosiTenbHas paboTa CTy/I€HTOB

144

Bcero

22

48

182




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., Jlecus E. M. ®opmoBoUHbBIE MaTepHUaibl U CMECH: yueO.-

MeTOo/. mocodue A aabd. paboT [ cTyaeHToB Harp. noar. 150400.62
Meranmnyprus|(KpacHosipck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOTHO
DacnpoCcTDaHsieMoe MDOrNAMMHOe o0ecreyeHue):

1. B npouecce JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHI HCIOIB3YETCs CIEaYI0-
1iee nporpaMMHoe o0ecrieueHue:

2. - MPOTPaMMBbI, 00ECTICUNBAIOIIKE TOCTYIT B ceTh MHTEpHET (Harpumep,
«Google Chrome»);

3. - mporpaMMbl, JEMOHCTPAIMK BUIEO MarepUaioB (HAaIlpUMep, IPOUTPHIBATEIb
«Windows Media Player»);

4. - mporpamMMBbl IS IEMOHCTPAIIUH U CO3/IaHMs ITPE3CHTAIMH (HarpuMep,
«Microsoft PowerPoint»);

5. - mporpammMHbIe KoMILIeKChl «Procasty u «Deform-3Dy.

4.3 NUnrepHeT-pecypchl, BKIAWYAA NpodeccuoHATbHbIEe 0a3bl JaHHBIX
U uHGoOpPMaIUOHHBbIEe CIIPABOYHBIE CUCTEMBbI:

1. JlaHHBIN pa3zaen 3arnoJHAETCS B COOTBETCTBUH C TPEOOBAHUSIMHU COOTBET-
ctBytromux pazaenos @PIOC BO:

- H”HPOPMAIIMOHHO-CIIPaBoYHas cucteMa « Equnoe oOpa3zoBareinbHOE OKHOY,
3. - mouckoBble cucTeMsbl « Yandex», «Googley.

4.  Hayunas 6ubnunoreka COY pacnonaraet cieIyronMMH MOTHOTEKCTOBBIMU
AIIEKTPOHHBIMU MH()OPMAIIMOHHBIMU PECYPCAMH:



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 uepe3 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.

JlaGoparopwusi COBMEIIEHHBIX HEMPEPBIBHBIX MPOIECCOB JIUThS U 00pa-00TKH
METaIOB JaBlieHneM, ocHameHHas ycraHoBkamu CJIUIIIT u CJINK.

JlaGoparopust uctibITaHust POPMOBOYHBIX MATEPUATIOB, OCHAIIICHHA TprUOOpaMu
JUTSI TIPOBEICHUSI UCTIBITAHUN (DOPMOBOYHBIX M CTEPKHEBBIX CMECEHA.

JlaGoparopust 1ucrepCHbIX HAHOCTPYKTYPUPOBAHHBIX, TBEPBIX, BASKUX U
KOJUIOHUIHBIX MarepuaioB.
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