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1. llesu u 3212494 AU CIUILIHHBI

Lenb TUCHUIUIMHEI - 3TO CHCTEMaTH3aIUsl 3HaHUH, TPUOOPETEHHBIX TP U3YUCHUU
€CTECTBEHHO-HAYYHBIX, 001IeNPO(deCCHOHANBHBIX U CIEIUATBHBIX AUCIUTLINH
IIPUMEHHTENIBHO K OLIEHKE POJIM METAJUTYPTHH KaK OTPACIU IPOU3BOACTBA U KAK HAYKH O
MeTaJlIax. 3aa4yaMu Kypca sSBIISIIOTCS KPUTUUECKUN aHAIIN3 COBPEMEHHOIO COCTOSTHUS
METAJLTYPTrAYECKOTO MPOU3BOJICTBA, PACCMOTPEHHUE BO3MOKHBIX HAIIPABICHUN €T0
pa3BUTHs Ha 0a3e HOBBIX JOCTHXKEHUN HAYK O CTPYKTYpE MAaTEPUH U MPEBPALIEHUAX
BEILECTBA.

Kparkoe cogepkaHue TUCHMIITIMHBI

Hcropuueckuit mpouecce pa3BUTUS NMPEACTaBICHUN 0 MeTaiuax. COOTHOLIEHUE
MPAKTUYECKOTO OMbITA METAJUIYPTMU U TEOPUU MIPEBPAILCHHUS BElleCTBA. [JOHAyYHBII
nepuo pa3BuTus Metautypruu. [IpakTuka MeTamutypruv — OgHa U3 OCHOBHBIX IPUYUH
3apOXKJICHUS U Pa3BUTHS AJIXUMUHU, HAYYHBIX METOJIOB XUMHUH U (PU3UKH OMHUCAHUS
npeBpailieHuii BemecTna. [losiBiaeHue 1 pa3BuTHE MOJEKYIAPHON PU3UKH, €€
MHOTOUYHMCJICHHBIX Pa3/elioB U nocienyomnee GopMUPOBAHUE U3 HUX CAMOCTOSATEIbHBIX
HayK. COBpEMEHHOE COCTOSIHUE HAyKU O MAaT€pUH, BEIIECTBE U MPEBPAILCHUSIX BEIIECTBA.
AtomHas u siaepHas pusnka, GuU3nKa JEMEHTAPHBIX YaCcTUIl. Teopusi OTHOCUTETLHOCTH U
KBaHTOBasi MexaHuka. CtaHgapTHasi Moziesib Beenennoii. Marepus u aHTumarepusi.
[IpencraBnenust 0 BOSHUKHOBEHUHU U 3BOJIONNHU BeenenHoil. Actpodusuka o
MIPOUCXOKICHHE SIEP TSKEIBIX JJIEMEHTOB U METAIUIOB. COBpEMEHHBIE PEACTABICHUS O
METAJUIMYECKOM COCTOSIHUU BeniecTBa. GopMupoBaHue 3eMITH, MPOUCXOKICHUE 3EMHBIX
METAJJIOB U U3MEHEHUE UX COCTOSTHUA MO Mepe HBOMoNUN 3eMiin. COBpEMEHHbBIE
METAJTypTruueCKrUe TEXHOJIOTHH, UX pyHAaMeHTalbHas 6a3a. [IpuHIMnuaIbLHbIe
HEJOCTaTKH CYIIECTBYIOIIMX TEXHOJIOTUH U UX Mpu4uHbI. KaTtacTpoduueckoe oTcTaBaHue
TEOPUU METAJUTYPrUUE€CKUX MPOIECCOB OT O0IMMX (PU3NUECKUX TEOPUI MTPEBPAILICHHUS
BeliecTBa. BeposiTHbIe HANIPABICHUS PA3BUTHUSI TEOPETUUYECKOM 0a3bl METAJUTYPIHH U ITyTH
MPEeBpPAICHUS METAILTYPrUuu B 001aCTh HAYKU U OTPACITh IPOU3BOJICTBA, OTBEYAIOIIUE
COBPEMEHHOMY HAyYHOMY U TEXHUUYECKOMY YPOBHIO.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (xomneTeHun) oOyuenus no aucuurinae (3YHer)

3HATh:TEXHOJIOTUYECKHI MPOoIIeCe,
TEXHOJIOTUYECKYI0 OCHACTKY, pabouyto
TOKyMEHTAIMI0, MAPIIPYTHBIC U ONIEPAI[THOHHBIC
TEXHOJIOTUYECKUE KAPThI JUIsl U3TOTOBJICHUSI HOBBIX
W3IeTTUI 13 TIEPCIIEKTUBHBIX MaTepUaioB

OIIK-11 cnocoOHOCTHIO U TOTOBHOCTBEO
pa3pabaTbiBaTh TEXHOJOTUIECCKUH MPOIIeCC,

TEXHOJIOTHUYECKYI0 OCHACTKY, pabouyo
JIOKyMEHTALMIO0, MAPLIPYTHBIE U ONIEPALlUOHHBIE
TEXHOJIOTUYECKUE KaPThI Ul U3TOTOBJICHUS HOBBIX
W3JIE€TIUH U3 IEPCIEKTUBHBIX MaTEPHUAIIOB

'YMeTh:pa3pabareiBaTh TEXHOJIOTHYECKUN TTPOIIECC,
TEXHOJIOTHYECKYIO OCHACTKY, Pab0ouyro
TOKYMEHTAIMI0, MApUIPYTHBIE U ONIEPaLlMOHHbBIE
TCXHOJIOTMYCCKUEC KAPThI AJI U3TOTOBJICHUSA HOBBIX
M3JeNIUN U3 IEPCTIEKTUBHBIX MaTePUaJIoB

Biaaers:

OIIK-4 ciocoOHOCTBIO ¥ TOTOBHOCTBIO BBITIOJIHATH [3HATH:HOPMATUBHBIC TPEOOBaHMSI, 00€CIICYMBAIOIINE
HOpPMaTHBHbIE TpeOOBaHMUs, 0OeCTIeUnBalOINe  [0€30M1aCHOCTh POU3BOICTBEHHON U




0€30MacHOCTh MPOU3BOJICTBEHHON U
AKCIUTYaTallMOHHOM IE€SITEIbHOCTH

KCHHy&T&HHOHHOI’I ACATCIIBHOCTHU

'YMETh:BBITIOJIHATh HOPMaTHBHBIC TPEOOBAHMS,
oOecIieunBarone 0e30MacHOCTh
MPOM3BOICTBEHHOM M AKCILTyaTallHOHHOM

eI TEILHOCTH

Bianers:

OIIK-14 crtocoOHOCTBIO ¥ TOTOBHOCTELIO OIIEHUBATH
WHBECTUITUOHHBIC PUCKU TIPH PeaTH3aIH
WHHOBAIIMOHHBIX MAaTEPHATIOBETUECKUX U

KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX MTPOSKTOB U
BHE/IPEHUU MEPCIIEKTUBHBIX MaTePUAIOB U
TEXHOJOT UM

3HaTh:MTHBECTULIMOHHBIE PUCKU TIPU peain3aliuu
WHHOBAIMOHHBIX MaT€pHaIoBEAYECKUX U
KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX IPOEKTOB U
BHEIPEHUM NIEPCIIEKTUBHBIX MAaTEPUAIIOB U
TEXHOJIOT U

'YMETB:OLIEHUBATh NHBECTULIMOHHBIE PUCKU IIPU
[pean3ali THHOBAILIMOHHBIX MATEPUAJIOBEIYECKHUX
U KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX MPOEKTOB U
BHEJIPEHUM NEPCIIEKTUBHBIX MAaTEPUAIIOB U
TEXHOJOT U

Bnaners:

OIIK-5 cnocoOHOCTBIO U TOTOBHOCTBIO
UCIIONIb30BaTh Ha MPAKTHKE HHTETPUPOBAHHBIC
3HAHMS €CTECTBEHHOHAYYHBIX, OOIIIX
npo¢eCCHOHAIbHO-OPUEHTUPYIOIINUX U
CTICIMATIBHBIX TUCIUIUTIH ISl TOHUMAHUS IpooieM
pa3BHUTHUS MATEPHUAIOBEICHNUS, yMEHHE BBIJIBUTaTh U
peann30BbIBaTh Ha MMPAKTHUKE HOBBIE
BBICOKOI((EKTHUBHBIE TEXHOIOTHH

3HaTh:eCTECTBCHHOHAYYHBIE, OOIIHEe
podeCcCHOHAIbHO-OPUEHTUPYIOIINE U
CIICIMATbHBIC OCHOBBI JUTS TIOHUMAHUSI IPOOIeM
PA3BUTHUA MAaTCPUATIOBECACHU

'YMETh:BBIIBUTaTh U PEAIIM30BbIBATh HA IPAKTHUKE
HOBBIE BBICOKO(DPEKTUBHBIE TEXHOJIOTUN

Bnaners:

OIIK-13 cnocoGHOCTHIO ¥ TOTOBHOCTBIO
y4acTBOBAaTh B CEPTU(UKAIIMH MaTepPHAJIOB,
nosryhadpUKaTOB, U3IETUH U TEXHOJIOTHIECKUX
IMPOLICCCOB UX U3TOTOBJIICHUA

3uate:0 cepTudukanmyu MaTepuaios,
nosrypadpHUKaToOB, U3/IETUN U TEXHOJIOTHIECKUX
MPOIECCOB X U3TOTOBICHUS

'YMeTh:y4acTBOBaTh B CEPTU(HUKAIIINHI MaTEePUATIOB,
nosry(padpUKaToOB, U3IETUN U TEXHOJIOTHIYECKUX
MPOIECCOB X U3TOTOBICHUS

Bnaners:

OIIK-16 crnocOOHOCTBIO K TOTOBHOCTEIO
OpraHU30BHIBAaTh PAOOTHI 110 COBEPILICHCTBOBAHMUIO,
MOJICpHHU3AINH, YHU(DHUKAIIUN BBITYCKAaeMbIX
U3JENIUN, UX JIEMEHTOB, pa3padaThIBaTh MPOEKTHI
CTaHJAaPTOB U CEPTUPHUKATOB, TIPOBOIUTH
cepTU(UKALMIO MAaTEPUATIOB, TEXHOJIOTHYECKUX
MIPOIIECCOB M 00OPYIOBaHMS, Y4ACTBOBATh B
MEPONPUSITHUSIX 110 CO3AAHUIO CUCTEMBI KaueCTBa

3HaTh:CrIocoOBI 10 COBEPIIEHCTBOBAHUIO,
MOZIEpHHU3AINY, YHU(PHUKAIINN BBITYyCKaeMBIX
W3JICIINI, NX DJIEMEHTOB

YMeTh:pa3zpabaTbeiBaTh MPOEKTHI CTAHAAPTOB U
CepTU(PHUKATOB, TPOBOAUTH CEPTHUPHUKALINIO
MaTepHasoB, TEXHOJIOTHYECKUX MPOLIECCOB U
000py/IOBaHUs, Y4aCTBOBATh B MEPOIIPUATHUSIX MO
CO3JJaHMIO CUCTEMBbI Ka4eCTBa

Biaaers:

OIIK-1 crtocoOHOCTBIO H TOTOBHOCTBIO
TEOPETUYECKHU 0OOCHOBBIBATH U ONTHMH3UPOBATH
TCXHOJOTUYCCKUEC Hpoueccm HOqueHI/ISI
MEPCTIIEKTUBHBIX MaTePUajIOB U MIPOU3BOICTBO U3
HHUX HOBBIX I/I3I[€J'II/II71 C yLIeTOM HOCHGZ[CTBH?I JJIs
00I11eCTBa, DKOHOMHUKH U DKOJIOTHHU

3HATBH:TEXHOJIOTMYECKHE MTPOLIECCHI MOTYUEHMSI
[EepCHIEKTUBHBIX MaTe€pUaIoB U MPOU3BOJICTBO U3
HUX HOBBIX M3/IE€JIUI C yUETOM MTOCIEACTBUM IS
00111eCcTBa, SKOHOMUKH U 3KOJIOTHH

YMETh: TEOPETUIECKH 000CHOBBIBATH U
ONTUMU3UPOBATH TEXHOJIIOIMUECKHE MTPOLIECCHI
MOJTyYCHUS TIEPCTICKTUBHBIX MaTepHajioB U
MPOU3BOJICTBO U3 HUX HOBBIX U3JIEIUHN C yUETOM
MOCJIEACTBHUI JJ1 00IIEeCTBa, YKOHOMUKHU H
PKOJIOTUH

Bianers:

OIIK-18 crtocoOHOCTBIO ¥ TOTOBHOCTBIO BECTHU
aBTOPCKHI HA30p MPU U3TOTOBJICHUH, MOHTAXE,

3HaTLIaBTOpCKHﬁ HaA30p IMPU U3TOTOBJICHUH,

MOHTAXXE, HAJIAJAKC, UCIIBITAHUAX U CAa4Y€ B




HajaJKe, UICIIBITAHUAX U CJlaue B DKCILTyaTaluio
BBIITYCKAa€MbIX MAaTE€PUAJIOB U U3/1€IINN

PKCIUTYaTalUIO BBIIYCKA€MbIX MAaTEpUaAJIOB U
15 € (05051

YMETh:BECTH aBTOPCKUI HAJ30pP IPU U3TOTOBJICHUM,
MOHTAKE, HAJIAJKE, UCIIBITAHUSX U Clade B
DKCILIYaTallUIo0 BBIITYCKAEMBIX MAaTEPUAIIOB U
W30EITNNI

Bnaners:

OIIK-12 crtocoOHOCTBIO ¥ TOTOBHOCTRIO
y4acTBOBATh B MPOBEJAECHUU TEXHOJIOTHYECKHUX
HKCIIEPUMEHTOB, OCYIIECTBIIATh TEXHOIOTUUECKUI
KOHTPOJIb MPU MIPOU3BOICTBE MaTEPUAJIOB U
W3JCIIHi

3HaTh:3HATH: TEXHOJOTHUYECKUN KOHTPOJIb IPU
[IPOM3BOJICTBE MAaTEPUAJIOB U U3AEINN

YMETB:y4acTBOBaTh B IIPOBEACHUN
TCXHOJIOI'MYCCKUX SKCIICPUMEHTOB, OCYHICCTBIIATH
TEXHOJIOTUYECKUM KOHTPOJIb IIPU ITPOU3BOACTBE
MaTepuaioB U U3

Bianers:

3. Mecro aucuuninHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JTUCIUIUINH,
BUJIOB paboT y4eOHOro miaHa

[TepeueHs MOCTEAYIONIMX AUCIIUTLINH,
BHJIOB paboT

[1.1.5.02 Ucrtopus u punocodus Haykw,
HayuHo-uccienoBarenbckas AesITenbHOCTS (1
CEMECTD)

[1.1.B.07.01 TeopeTnueckre 0CHOBBI ITPOLIECCOB
POM3BOACTBA YEPHBIX, IIBETHBIX U PEIKUX
METaJUIOB,

HayuHo-uccrenoBarenbckas AesITeIbHOCTS (3
CEeMEeCTD),

HayuHo-uccrnenoBarenbckast JesTeaIbHOCTh (4
CEeMEeCTD),

[TpousBoacTBeHHAs (TIenarormyeckasi) mpakTuka (5
CEeMEeCTD),

[ToaroToBka Hay4yHO-KBaIHU(PHUKALMOHHON pabOThI
(Iuccepranyn) Ha COUCKAHUE YUEHOU CTENEeHU
KaHAKUJara Hayk (5 cemecTp)

Tpe6OBaHI/I$[ K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU }IﬂHHOﬁ JUCHUITIIMHBI 1 HpI/IO6peT€HHBIM B pE3ybTarc OCBOCHUS

MPEAMICCTBYONTUX JUCITUTIIIH:

Hucuuninmna

TpeboBanus

[1.1.5.02 Uctopus u punocodus Hayku

ACTIMPaHT JO0JDKECH 3HATh: - OCHOBHBIE JTAIlbl
Pa3BUTHUS HAYKH; - OCHOBHBIC KOHIICTILIUH
¢unocodhun HayKH; ~-OCHOBHBIE HAYYHBIE TUCKYCCUHU
COBPEMEHHOCTH; ~-OCHOBHbIC YaCTHOHAYYHBIE
¢unocohckue Teopun; yMETh: - pa3pabaThIiBaTh
METOIOJIOTHIO UCCIIEIOBATEIbCKON pabOTHI €
UCTIOJIb30BaHHEM (MIIOCO(CKIX 3HAHUM; -
MPUBJICKATh 001 (HUITIOCOPCKHE U CTICIIHATBHBIC
3HAHUS JUTS peIICHHsI KOHKPETHBIX MPpooieM; -
CHCTEMHO aHAJIM3NUPOBATh KOHKPETHBIE MPOOJIEMBI; -
CBSI3bIBATh POCT 3HAHUI B KOHKPETHBIX HayKaxX C
OOIIMMH TEHACHIMSMHU POCTA HAYYHOTO 3HAHUS,
BJIaJICTh:- HABBIKAMH KPUTHUECKOTO
MHPOBO33PEHUSI; - HABBIKAMH HAIMCAHUS HAYIHOU
paboThI; - JIGKCUKOHOM (HIIOCO(DUN HAYKH.

HayuHo-uccienoBarenbckas AesiTeabHOCTS (1
CEeMeCT])

3HATh: YPOBCHb COBPEMCHHBLIX HAYYHBIX

TOCTYIKEHHUH, YTO TaAKOEe 0OBEKT MCCIICIOBAHNS,




WHGOPMAITUIO O HAYYHBIX KOJJICKTUBAX,
paboTaOIIMX B JAHHOM HANpaBJIEHUHU, TEHACHITUN
Pa3BUTHUS HAYYHBIX UCCIEAOBAHUNA YMETh:
CpaBHUBATh, OIIEHUBATh U aHAJIM3UPOBATh
MOJTY4YEeHHYI0 HH(pOpMaInio, GOpMHPOBATH
KOMIIJICKCHBIC MCCIIEIOBAaHUS Ha OCHOBE CUCTEMHOTO
[MO/1X0/1a, IJITAHUPOBATh U PELIATh 3a/1a4U B CBOEH
npodeccroHaTBLHON IeATETbHOCTH C yI€TOM
HaIPaBJICHUS Pa3BUTHS HAYYHBIX UCCIEAOBAHUM,
WCIIOJIB30BaTh HA MPAKTUKE HHTETPUPOBAHHBIE
3HaHMS Ha 0a3e pa3HBIX TUCIUILINH Braners:
METOIMKaMH TOTyYeHUs HHPOpMAITUU, METOTUKAMHA
MCCIIEIOBaHN, HABBIKAMU Peaju3allii HA MPAKTUKE
HOBBIX TEXHOJIOTMI U PE3YJIbTaTOB HAyUYHBIX
HCCIIeIOBaHUM

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh TUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnpenenenue o cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 9acoB Howmep cemecTpa
2
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyOoumopHhvie 3auamusi: 40 40
Jlexuunu (JI) 40 40
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
ayuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 68 68
IToaroroBka u 3ammuTa Hay4qHbIX pedeparon 36 36
ITonroroBka K 3K3aMeHy 32 32
By uToroBoro KOHTposs (3auet, Aud.3a4yeT, Sk3aMeH ) - 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

O6beM ayaUTOPHBIX 3aHATUN IO

pasjfena HammeHoBaHMe pa3enoB TUCIUTIINHBI BUJIaM B 1acax
Bcero J | 113 | JIP

1 |loHay4HBIi 3Tan pa3BUTUSA METAJUTYPruY€CKOro MPOM3BOICTBA 4 4 0 0

) HcTopruueckuii mporecc MOsBJICHUS U pa3BUTHUSI HAYKU O 4 4 0 0
MeTajax

3 PazBuTHE MONIEKYISIPHON (DU3UKH. "XI/IMI/IUI{eCKI/Iﬁ" JTarn 4 4 0 0
Pa3BUTHS METAJLTYPruueCKUX TEXHOJIOTUH.

4 COBpeMGI-iHBIe IPEJCaBICHMs O MEeTaJlJlaX, KaK OJTHOM U3 10 10 0 0
COCTOSIHUI BEILIECTBA.

5 [lepcrieKTUBBI Pa3BUTHUS HAYYHBIX OCHOB METAJLUTYPTUU U 13 13 0 0
TEXHOJIOTMH [TPOU3BOACTBA METAJIOB

5.1. Jlekuun




Koun-
Ne No
HaumeHnoBaHue uim KpaTkoe coJepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
1 1 [loHayuHbIif 5Tan pa3BUTHs METALTYPrUUECKOrO IPOU3BOJCTBA 4
2 2 [AcTopuyeckwuil mpouecc nosiBICHUS U pa3BUTUS HAYKU 4
3 3 Pa3Butre MonekynspHor Gu3ukh. "XUMHUYECKUI" ITaIl pa3BUTHS 4
METaJTypru4eCKUX TEXHOJIOTUH.
4 4 |CoBpeMeHHbIE NPEICABICHUS O METaJIaX, KaK OJHOM U3 COCTOSTHUM BEIECTBA. 4
5 4 MeTaminueckoe COCTOSTHUE BEIIECTBA, TPOUCXOXKICHHE METAJJIOB Ha TIJIaHETe 6
3emurst
6 5 |[lepcrieKTHBBI pa3BUTHUSI HAYYHBIX OCHOB METAJLUTYPTUU 6
7 5  |[lepcrieKTHBEI pa3BUTHSI BHEJOMEHHOTO TPOU3BOICTBA JKEJIE3a. 6
8 5 |[lepcrieKTHBBI pa3BUTHS CTAJEIIABUILHOTO MPOU3BO/CTBA. 6

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpensl
5.3. JIabopaTropHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa

Brimonnenue CPC

Bun paboth! 1 conepkanue 3aaHus

Crncok nureparypsl (¢ yKazaHUEM
pa3ziesos, IIaB, CTPaAHUL)

Koi-Bo yacos

Hayunsie pedepatsl

[openuk C.C., lamesckuit M. 4.
MartepuanoBeieHre MOJIyITPOBOAHUKOB
TUAJICKTPUKOB: yUeOHUK sl BYy30B. — M.:
MUCHUC. —2003.-480 ¢

Hayunbie pedepatsl

bepnert . Xumuueckas CBs3b: Iep. ¢
anr1. — M.: Mup: BUHOM. 2015. -245 ¢

[lonroroBka K 3K3aMeHy

1. Pomnn, B. E. Dnekrpomeramnyprus u
MeTauTyprusi cranu TekeT yueOHUK aiist
By30B 10 HanpasieHuto 150400.68 -
"Meramnyprus" B. E. Pomun, A. B. Pouun ;
Ox.-Ypain. roc. yu-T ; FOYpI'Y. - Yens-
ounck: M3narensckuit Leatp FOYpI'Y, 2013.
- 571, [1] c. ni.

32

Hayunsie pedepatsr

[{upenscon B.I. KBantoBas xumus: yueOHUK
1t By30B. — M.: BUHOM. 2014. — 245 ¢

Hayunbie pedeparb

Kaky M. ®u3nka HEBO3MOXKHOIO. — 5 U311, —
M.: AnprinHa HOH-(ukmH, 2014. — 456 c.

Hayunsle pedepatsl

Xokusr C. Kparkas ucropust Bpemenu: Ot
bonwimoro B3peiBa 1o uépubix aeip. — CII6.:
3AO «ToproBo-u3naTeabCKUi oM
«Amdopay, 2014. — 231 c.

Hayunsie pedepatsl

[Tonomapes JI.U. Ilox 3HakoM KBaHTa:
yuebHoe 1nocobue /i By30B — M.:
®usmaraurt, 2007. — 416 c.




6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEC TEXHOJOT UM, UCII0JIb3yeMble B Y4eOHOM
npoiuecce

Bun

HMNuHoBanmoHHble (GOPMBI a00TEI Koi-Bo ay.

" ¢ P p Kparkoe onncanue Y

y4eOHBIX 3aHATHN (JI, T13, 4acoB
JIP)
. CoBpeMeHHOE COCTOSIHHE HAYKU O MAaTEepuH,
MynbTUMEIUITHBIC JICKITUN Jlexknnn 4
BEIIIECTBE M MPEBPAIEHUIX BEIIECTRA.

Co0cTBeHHBbIC HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbHOM IpoLecce

He npenycmorpensl

Ucnonw3oBaHue pe3yabTaToOB HAyYHBIX UCCIIEIOBAHUM, MPOBOAMMBIX YHUBEPCUTETOM, B
paMkax naHHou nuctuiuinHel: 1. Porun A.B. Kpucrannoxumudeckue npeoOpa3oBaHus B
OKCHJIaX TIPU METAJUTU3AINHU OCTHBIX M KOMIUIEKCHBIX JKEJI€30COAePXKAIIUX PY/.
Jluccepranys Ha COUCKaHWE YYEHOM CTEIEHU JOKTOPAa TEXHUYECKUX HayK.
CnemmansHocth 02.00.04 - pusnueckas xumus. Yensounck, 2007 1. 2. Canuxos C. I1.
TeopeTnueckre U TEXHOJIOTMYECKUE OCHOBBI O€30TXOTHOM MUPOMETALTYPruIeCKON
nepepaboTKH CUASPOIUIC3UTOBOM pybl. JluccepTaliys Ha COUuCKaHre yUEHOU CTeneHn
KaHIM1aTa TexHuueckux Hayk. CrnennanbHocTh 05.16.02 — MeTtamnyprusi 4epHbIX,
IIBETHBIX U peakux MetaiioB. Yensounck, 2017 r. 3. AxmeroB K.T. IIpomeccsr
BOCCTAHOBJICHHUS METAJJIOB K 00pa30BaHUsI KapOUIOB IPH MPEIBAPUTEIBHOM
MeTaJUTH3aIuy OOTaThIX XPOMOBBIX pya. [lucceprarus Ha couckaHue YU4E€HOU CTeTICHH
KaHIMaTa TeXHu4Yeckux HayK. CriennansHOCTh 05.16.02 — MeTtamnyprust 4epHsIX,
[BETHBIX U PeAKUX MeTalioB. YensaoOunck, 2017 1. 4. Myxamb6etranues E. K.
TeopeTnueckre U TEXHOJIOTMYECKUE OCHOBBI MOMyYEHUS allFOMOCUIMKOMAapraHiia u3
BBICOKOKPEMHMCTON MapraHlieBOM pyAbl U BBICOKO30JbHBIX yITIeh. /uccepranns Ha
COMCKaHHE YUYE€HOM CTENEeHU KaHAuaaTa TeXHn4Ieckux Hayk. CnennansHocth 05.16.02 -
Mertannyprust 4epHbIX, [IBETHBIX U peIKUX MeTauioB. Yensounck, 2017 1.

7. ®oua oueHouHbIX cpeacts (POC) s npoBeeHNs TEKYHIEro KOHTPOJIS
yCIeBaeMOCTH, IPOMEKYTOUYHOM ATTECTAMH 110 UTOraM OCBOCHUS TUCUHUILIMHBI

7.1. ITaciopTt oHIa OLIEHOYHBIX CPEACTB

HaunmenoBanue Bun koaTpOsa
NoNo
pasnuesos Kontponupyemas komnerenius 3Y Hel (BKITFOUAs 3az[z_1H;41“4
MUACHUILIUHBI TEKYIIUH)

OIIK-1 crtocoGHOCTBIO ¥ TOTOBHOCTBIO TEOPETUIECKU
000CHOBBIBaTb U ONITUMHU3UPOBATH TEXHOJIOTUYECKHE

[Ipe3enranus

Bce pasnenst IIPOLIECCHI MTOJTYYEHUS IEPCIIEKTUBHBIX MaTepraioB U oKIaNa 1-30
IIPOM3BOJICTBO U3 HUX HOBBIX U3/IENUIl C yUueToM

NOCJIEACTBHUH JIsl 00111€CTBA, SKOHOMUKH U HKOJIOTHU

OIIK-4 crtocoOHOCTBIO M TOTOBHOCTBIO BBITIONHSTh
Bce pasnensl  [HOpMmaTHBHBIE TpeOOBaHUs, 00ECIIEUNBAOIINE OE€30IMaCHOCTh|  DK3aMeH 1-24
MPOU3BOJICTBEHHOM U AKCIUTYaTallMOHHOW JIESITEBHOCTH

OIIK-5 crmocoOHOCTBIO U TOTOBHOCTBIO HCIIONIB30BaTh Ha | [Ipe3eHtanus
MIPAKTUKE HHTCTPUPOBAHHBIC 3HAHKS €CTCCTBCHHOHAYYHBIX, IIOKJIaza

Bce paznenst 1-30




001muX MpoheCcCHOHATBHO-OPUEHTUPYIOUINX
CTICIMATBHBIX TUCHUIUIAH JUIsl IOHMMaHUS podiieM
Pa3BUTHA MAaTCPUATIOBCACHNA, YMCHUEC BBIABUTaTh U
pean30BbIBaTh Ha MPAKTHKE HOBBIE BHICOKOA()()EKTHBHBIC
TCXHOJIOTUHN

Bce pasnenst

OIIK-11 cnocoOHOCTBIO U TOTOBHOCTBIO pa3padaTbiBaTh
TEXHOJIOTHUECKHUH MPOIIECC, TEXHOIOTHIECKYIO OCHACTKY,
pabouyro JOKYMEHTAIMIO0, MApLIPYTHBIE U ONEPAIIIOHHBIE

TEXHOJIOTHUECKHE KapThI JJIs1 H3TOTOBJICHHUS HOBBIX M3ICITHIA
U3 NePCIEKTUBHBIX MaTEPUAIOB

[Ipesenranus
J0KJIaz1a

1-30

Bce pasnensl

OIIK-12 cnocoOHOCTBIO ¥ TOTOBHOCTBIO Y4acTBOBATh B
MIPOBEJCHUH TEXHOJIOTMYECKUX IKCIIEPUMEHTOB,
OCYULIECTBIISITh TEXHOJIOTHYECKUIM KOHTPOJIb TIPH

MIPOU3BOJICTBE MAaTEPUAJIOB U U3IEIIHIA

DK3aMeH

1-54

Bce paznenst

OIIK-13 cnocoGHOCTHIO ¥ TOTOBHOCTBIO y4acTBOBATh B
cepTu(dUKAIMK MaTepHaIOB, MOTy(padpUKaTOB, U3IEIUI 1
TCXHOJIOTMYCCKUX MPOUCCCOB X U3TOTOBJIICHUA

OK3aMeH

1-54

Bce pasnensl

OIIK-14 c1ocoOHOCTBIO ¥ TOTOBHOCTBIO OIIEHHUBATH
WHBECTHUIIMOHHBIC PUCKHU TIPH peaTU3aIlii HHHOBAITMOHHBIX
MaTepUaIOBEIYECKUX U KOHCTPYKTOPCKO-TEXHOIOTHUECKIX

MIPOEKTOB ¥ BHEAPECHUH MEPCIIEKTUBHBIX MaTEPHUAJIOB U
TEXHOJOTHI

[Ipe3enranus
JOKJIaja

1-30

Bce pasnenst

OIIK-16 cnocoOHOCTBIO U TOTOBHOCTBIO OPraHU30BHIBAThH
paboTHI IO COBEPIICHCTBOBAHUIO, MOJICPHU3AITIH,
YHU(UKAIUH BBITYCKAEMbIX U3JIENU, UX HJIEMEHTOB,
pa3pabarbiBaTh MPOCKTHI CTAHIAPTOB U CEPTUPHUKATOB,
MIPOBOAMTH CEPTUPHKALNIO MAaTEPUAIIOB, TEXHOJIOTUYECKUX
MIPOIIECCOB M 000PYIOBaHHS, Y4aCTBOBATH B MEPOIIPHATHSX
10 CO3JIAaHHIO CUCTEMbI Ka4eCTBa

Dx3amMeH

1-15

Bce pasnensl

OIIK-18 crnocoOHOCTBIO ¥ TOTOBHOCTBIO BECTH aBTOPCKUIA
HA/130p MPH U3TOTOBJICHUH, MOHTaXe, HaJIQJKe, UCTIBITAHUSAX
U cJlaye B SKCIUTYaTaIHIO BBIITYCKA€MbIX MAaTEpPHAIOB U
n3aenni

[Ipesenranus
JOKJIaja

1-30

Bce pasnensl

OIIK-1 crtocoGHOCTBIO ¥ TOTOBHOCTBIO TEOPETUYECKU
00OCHOBBIBaTh U ONITUMHU3HPOBATH TEXHOJIOTUUECKHE
MMPOLCCChI MOJTYYCHHUA IICPCIICKTUBHBIX MAaTCPHUATIOB U
IIPOM3BOJICTBO U3 HUX HOBBIX M3JIENUIL C yUeToM
TIOCTIEICTBUH JU1s1 00IIeCTBA, SKOHOMUKH U SKOJIOTHH

DK3aMeH

1-54

Bce pasnenst

OIIK-5 crtocoOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIB30BATh HA
MIPAKTHUKE HHTETPUPOBAHHBIC 3HAHKS €CTCCTBCHHOHAYYHBIX,
00ImuX MpoheCcCHOHATBHO-OPUEHTUPYIOUINX H
CHEIUATBHBIX JUCIMILIAH JIJIS TOHUMaHUS poOieM
paSBI/ITI/ISI MaTCpI/IaJIOBe,[[eHI/ISI, yMeHI/Ie BBIABHUT'aTh U
peaTM30BBIBATh HA MTPAKTHUKE HOBBIC BHICOKOA()()EKTHBHBIE
TCXHOJIOTUN

OK3aMeH

1-25

Bce pasnenst

OIIK-11 cnocoOHOCTBIO U TOTOBHOCTBIO pa3padaTbiBaTh
TEXHOJIOTHUECKHUH MPOIIECC, TEXHOIOTHIECKYIO OCHACTKY,
pabouyro JOKYMEHTAIMIO, MApLIPYTHBIE U ONEPAIIOHHBIE

TEXHOJIOTHUECKHE KapThI JJIS1 H3TOTOBJICHHS HOBBIX M3ICITHIA
U3 NePCIEKTUBHBIX MATEPUATIOB

DK3aMeH

1-40

Bce pasnenst

OIIK-14 ctocoOHOCTBIO ¥ TOTOBHOCTBIO OIIEHHBATh
WHBECTUITMOHHBIC PUCKU TIPH PeaTH3AIMA HWHHOBAIIHOHHBIX
MaTepuaIoBEeTYECKUX U KOHCTPYKTOPCKO-TEXHOIOTHUECKIX

MIPOCKTOB ¥ BHEJIPCHHUH MEPCIICKTHBHBIX MATEPHATIOB H
TEXHOJOT UM

DOK3aMeH

15-35




Bce pasnenst

Haa30p IMpU U3rOTOBJICHUH, MOHTAXKEC, HAJTAAKC, UCIIBITAHUIAX

OIIK-18 cnocoOHOCTHIO ¥ TOTOBHOCTBIO BECTH aBTOPCKHIA

OK3aMeH 1-50
" cJa4yc B BKCHHyaTaL[I/IIO BBIHYCKaeMbIX MaTepI/Ia.HOB nu

U3aeIni

7.2. Buabl KOHTPOJIs, IPOUEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bup xonTpons

[Tpouenypsl MpOBEACHUS U OLICHUBAHUS Kpurepun onennBanus

YCTHBIN 3K3aMeH I10 6I/IJ'ICTaM, COCTOAIIUM U3

Otnuuno: IIpaBusibHBIE OTBETHI Ha 2
BOIIpOCa

Xoporo: [IpaBunbHbIE OTBETHI Ha 2
BOIPOCA C HEOOIBIIMMHI HETOUHOCTAMU

DK3aMeH 2 BOIIPOCOB C noczeT);}e/}T%LEHM o0CcyXIeHHEM VI0BICTBOPHTEbHO: [paBHITbHBIC
OTBETHI Ha 2 BOMPOCA € MOJCKa3KaMHU
HeynosnersoputensHo: HenpasuibHbie
OTBETHI Ha | WM 2 Bompoca
3auteno: [Ipesenranus pedepara ¢
MpesenTats [IpenocraBnsiercs BO3MOKHOCTb BBICTYIIUTb C [0TBETAMH Ha BONPOCHI
ToKTANA JOKJIaJIOM U Tipe3eHTaluei mo reMe pedepara.|He 3auteHo: OTCyTCTBHE MTPE3eHTAIUU

HOCHe JOKJIada 3aJar0TCs BOHpOCBI. 1501851 HeraBI/IHBHBIC OTBCTHI HA BOHpOCBI
[ocJje JoKJIana

7.3. TunoBble KOHTPOJIbHBIE 321AHUS

Bun xoHTpoOss

TwumoBele KOHTPOJIBHBIC 3aJIaHUA

DOK3aMeH

O 00 1IN DN K W —

. JKunkue Kkpucrasuisl.

. Merayuinyeckue cTekia: CTpyKTypa, CBOMCTBA U CIIOCOOBI UX MOTYUYEHHUS.

. @opma npucyTcTBUA NpUMecel (yIepoJa) B paciuiaBax kejesa.

. MeTtannuieckoe 1 HEMETAIUIMYECKOE COCTOSIHUS KPEMHUS.

. BeIpalnuBanue MOHOKPUCTAIIJIOB U3 METAJUIMUECKUX PACILIIaBOB.

. CTpyKTypHas Mozenb )kuakocTu bepnana.

. CTpyKTypa *UAKUX METAJUIOB: MOJENb CHOOTAaKCHCOB.

. I'mcrepesuc cBONCTB METAINIMYECKUX PACIUIABOB IIPU HAIPEBE U OXJIAXKICHUU.
. CTpyKTypa *UAKUX METAJUIOB: AbIpOUHast Mosieiab DpeHkens.

10. Poct kpuctamioB npu koHaeHcanuu. [lonydyenne aMop(HOro KOHAEHcaTa.
11. CTpyKTypa KUAKUX METAJUIOB: KBa3UIIOJIUKPUCTAIIIIMYECKAs! MOZIEIIb.

12. CBoiicTBa MOHOKPHCTAJIJIOB, MOJUKPUCTATUTMIECCKUX (B TOM YHCIIE
HaHOKPHUCTAJUIMIECKUX) U aMOP(PHBIX METAIIJIOB.

13. CtpykTypa )XKHIKHX METAJIJIOB: KBa3UXUMHUYECKasi MOZEIIb.

14. PadpunupoBanre MeTauIOB PH 30HHOH TIJIABKE.

15. Metamtypruueckas HacjaeICTBEHHOCTh U TEPMOBpPEMEHHas 00paboTKa KHUIKOH cTa-
1.

16. S1.1. ®peHkenb U TeOpUsl TUIABIECHUS METAJIJIOB.

17. ®opmupoBaHue AEHIPUTHBIX KPUCTAJIIOB.

18. CTpykTypa )XKHIKHX METAJIJIOB: KJIACTEPHASI MOJEIb.

19. Metasibl B KOpe U B pe 3eMIIN.

20. Temneparypa Iu1aBIeHUs U TEMIIEPATYpa KPUCTAIIIM3ALUN METAIIIIOB.

21. CTpykTypa )KMJIKHX METAJJIOB: KBa3UTa30BbIE MOJIEIIH.

22. Kpucramiuueckas cTpykrypa U (opMbl KPUCTAIIIOB XkKele3a.

23. PadpuHupoBaHre METAIIOB OT PAaCTBOPEHHBIX NMPUMECEH MPU KPUCTATU3AIIH
pacIuIaBoB.

24. MexaHu3M 3apOKJI€HUS U POCTa KPUCTAUIOB B paciljiaBax.

25. 1.K. UepHoB u moaumopdusm xenesa.
26. BO3MOXXHOCTH BHEIITHETO BO3JICHCTBUS HA 3apOKICHHE U POCT KPUCTATUTMUECKUX

3apOIbIIICH.




27. Kpucrannuyeckue CTpyKTypbl METANIOB - XMMHUYECKUX 3JIEMEHTOB.

28. Arpukorna - NepBbIil yUeHbIN-METAITyPr.

29. 300 net ypanbCKoi METauIypruu.

30. dusnueckass OCHOBA MOJTYUYSHHUS CILIABOB XKeje3a, 001aTaroIiX ITUPOYaNIIIIM
Ha0OpOM CBOMCTB.

31. Ponb JleMHU10BBIX B pa3BUTUHM METAJUTYPrun Ypasa.

32. TlosiBneHue 1 pa3BUTHE MPOU3BOACTBA PpeppociuiaBoB Ha KOxxHOM Ypaie.

33. JIBr>keHHuE MaKpO4YaCTHI] B TBEPJIOM METAILIE.

34. PaduHupoBaHNe METAIIOB METOJIOM 30HHOM TUIABKH.

35. DnuTakcus U ee UCIOJIb30BaHUE B TEXHUKE.

36. BripamyBanue MOHOKpPUCTAIIOB.

37. Mopenu )KUJIKOTO COCTOsTHUS (heppOCTIIaBOB.

38. IlepeoxyakieHrEe pacIylaBOB IPU KPUCTAIIN3ALINN.

39. OCHOBOMNOJIO)KHUKHN HAYKH O METaJljIax.

40. Kpucrannuueckas pemnierka 1 rabuTyc KpuCTaioB.

41. PaBHOBECHAsl 1 HEPABHOBECHASI KPUCTAJIU3AIIHS.

42. CTpyKTypa METaNIOB B aMOP(GHOM U HAHOKPUCTAITNIECKOM COCTOSHHSIX.

43. YcnoBus noaydeHust aMop(HOTO COCTOSTHHUS.

44. MeTozbl oyyeHus aMOppHBIX METaJIJIOB.

45. CriocoObI OTy4YeHHsI HAHOCTPYKTYPHBIX MaTepHasoB.

46. MeTannnueckue CUCTEMBI, CIIOCOOHBIE OTBEPECBATh B PEHTTEHOAMOP(PHOM COCTOSI-
HUU.

47. dopMupoBaHE HAHOKPUCTAITUNIECKON U aMOP(HOM CTPYKTYphI METAJIIIOB.

48. 3menenns Gpu3nyeckux XapakTEPUCTHK CIJIAaBOB HA OCHOBE JKeJie3a M KoOaabTa
MpY TIepeX0ie U3 )KUIKOTO B TBEP0E aMOPPHOE MITH KPUCTAIITNUECKOE COCTOSHUSI.
49. IIpon3BOACTBO KPUCTALTUYECKUX 3aTOTOBOK aMOP(U3UPYIOIINXCS CTUIABOB.

50. du3nueckre 0CHOBBI CKOPOCTHOM 3aKaJIKM pacilylaBa Ha IUCKE-XOJOJUIbHUKE.
51. ®opmMupoBaHUE KUIAKOU MOACONETLHON BAaHHBI.

52. KauecTBO MOBEpXHOCTH aMOP(HOMN JICHTHI.

53. TepmooOpaboTka aMOphHOI JICHTHI C IENIbI0 TIEPEBO/Ia €€ B HAHOKPUCTAIUTMYECKOE
COCTOSTHHE.

54. CpolicTBa 1 00J1aCTh TPUMEHEHUS U3/IeTTNH U3 aMOpP(GHON M HAHOKPHUCTANTUYECKON
TICHTBI.

[Ipe3enranus
JIOKJIaga

1. ®uznyeckrue 1 XUMUYECKHE CBOICTBA aToMa

2. Mexanuka U. HeroToHa, Kaccudeckasi pusnka

3. MonexynsapHas puzuka

4. DnemMeHTapHbIe YaCTHUIIbI, UX AyaJu3M

5. KBanToBas peBomonns Hauana XX Beka

6. Hexmaccuueckas usnka XX Beka

7. AHTpOIIHBIN NIPUHLIKII CTpoeHus: Beenennoi

8. AHTMMAaTepusi, aHTUBEIIECTBO U AHTUMETAILIBI

9. I'paBuTanys, rpaBUTAMOHHBIE BOJIHBI, TPABUTALIMOHHBIE N10JIS, aHTUTPABUTALINS
10. CrannaptHas moaens Beenennoi

11. OBomtonust BeeneHHoit 0T 60bIIOTO B3pHIBA /10 HAIIMX JTHEH
12. dynpamenTanpHble U3HMUECKUE B3aUMOJCHCTBHS

13. Y€pHbIe abIpHI

14. ®uznueckasa « Teopus Bceroy

15. T-cummeTtpust (Bcenennas ¢ oOparieHnemM BpeMeH!)

16. CP-cummeTtpus (Becenennas ¢ obparienneM 3apsaa 1 Y4ETHOCTH)
17. CPT-cummetpust (Bcenennas ¢ oOpaiieHreM 3apsiia, 4ETHOCTH U BPEMEHH )
18. «HoBas ¢usuka» XXI Beka

19. bo3on Xurrca u npocTpaHcTBo XUrrca

20. Kpucrannsl TBEpABIE U )KUIKHAE

21. IIpo3pauyHOCTb ra3oB, )KUAKOCTEN, KPUCTAIIIOB

22. Marnetusm u puzndeckue mois M. dapanes

23. YpaBHenus ceera JI.K. Makcsemia




24. Hanomarepuaibl 1 HAHOTEXHOJIOTUU B METAJLITYPruu
25. IlonynpoBOJIHUKY KOBAJICHTHBIE

26. [1lonynpoBOAHUKYA HOHHBIE

27. CBepXIpPOBOAHUKH

28. CkpsiTast macca Beenennoit

29. KpeMHuiiopranuueckast >kM3Hb

30. YerBéproe u Oonee BHICOKHE U3MEPEHUS

8. YueOHo-MeTOonMYecKoe 1 HHPOPMaIUOHHOE O0ecTieyeHne TUCIUIINHBI

IleyaTHas y4eOHO-MeTOAMYECKASA JOKYMEHTALMSA
@) OCHOBHAs TumMepamypa:

1. PowmwmH, B. E. DnekrpoMeTamiyprusi U MeTajutyprusi ctaiu TekcT
y4eOHUK 7151 By30B 110 HarpaBieHuto 150400.68 - "Metamnyprus" B. E. Pomun, A.
B. Pomun ; FOx.-Ypain. roc. yu-T ; OYpI'Y. - Uensounck: M3narensckuii Lientp
IOYpl'Y, 2013. - 571, [1] c. un.

2. Pomwun, B. E. OcHOBBI IPON3BOJICTBA HAHOKPUCTATIUNYECKUX U
amop(dHBIX MeTaioB TekcT y4ued. mocobue /j1si By30B MO HAIIPABICHHUIO
"Metamtyprus" B. E. Pomun, A. B. Pomun ; FOx.-Ypai. roc. ya-1, Kad.
[Tupomeramnyprudeckue mpomnecch ; KOYpI'Y. - UensOunck: M3narensckuit LlenTp
IOVYpl'Y, 2009. - 166, [2] c. un.

3. BreimiaBka u pa3nuBka ctaiu TekcT yueOHUK aiis By30B A. M.
lNazanues u np.; Kaparaua. roc. TexH. yH-T. - Kaparanna: M3narenscTBo
Kaparanauackoro rocygapcTBeHHOro TexHu, 2012

6) OononHumenbHas IUmepamypa:

1. Ilonomapes, JI. U. Ilox 3HakoM kBaHTa YueO. mocoOue AJ1si By30B IO
Hanpasnenuto "[lpuknagnas matemaruka u gusuka" JI. U. [Tonomapes. - M..:
®usmaraurt, 2005. - 415 c.

2. Xoxusr, C. Kparkas uctopust Bpemenu: OT OOJBIIIOTO B3phIBA J10
yepHbIX JbIp [lep. ¢ anmi. C. Xokunr; [Tocnecn. . A. Cmopoaunckoro. - CII6.:
Amdopa: OBpuxka, 2001. - 266,[2] c. .

3. Xokunr, C. YepHsbie abIpsl 1 Moioable BeesieHHble C. XokuHr; Ilep. ¢
aurn. M. B. Kononoga. - CII6.: Amdopa, 2001. - 187,[2] c.

4.  Kaky, M. ®usuka HeBo3moxxHoro Texker M. Kaky ; niep. ¢ anrn. H.
JlucoBoit. - 7-e uzn. - M.: AneninHa HoH-QukIH, 2016. - 454, [1] c.

5. Hwupenscon, B. I. KBantoBas xumus. MoneKybl, MOJIEKYISPHbIE
CUCTEMBI U TBepAble Tena TekcT yueb. mocobue A By30B 0 XUMUKO-TEXHOIL.
HarpasjeHusaM U cnenanbHocTsIM B. I upenbcon. - M.: bunom. JIaboparopus
3Hanmi, 2010. - 495 c., [12] 1. uB. wi. wi., TaoII.

6. Topenuk, C. C. MarepuanoBeaeHue MOITYIPOBOAHUKOB U
TUAIIEKTPUKOB TekcT yueb. /uist By30B 110 HampasiieHuto "MaTepuanoBeieHue u
TEXHOJIOTUSI HOBbIX MarepuasioB" u "MarepuanoBeieHle, TEXHOJIOTUH MaTepUalioB
u nokpsiTuil" C. C. I'openuk, M. . Jlamesckuil. - 2-e u3n., nepepad. u gom. - M.:
MUCHUC, 2003. - 480 c. ni.

7. Ilmut, B. Onexrpoxumus B Marepuanosefenun Texer B. Ilnut ; nep. ¢
anr. O. 1. Yapkuna u ap. - M.: bunom. Jlaboparopust 3nanui, 2015. - 446 c. uin.

6) ome4decn6eHHble U 3Clpy6€9fC‘Hbl€ HCYPHAJIbL NO OMCZ/}MI’UZMHe, umeruuecs 6 oubniuomexe:




SNk W=

PedeparuBHebiii xKypHan «MeTammyprus».
«/3Bectus By30B. UepHasi METAJLTyPIHs.

«Mertanmypr»
«Acta Materialiay»

«Metallurgical and Materials Transactions»

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
[TpoGnembl ¥ IEPCHIEKTUBBI METAIUTYPTUN YEPHBIX, IIBETHBIX M PEIKUX
MmetauioB. PomnH B.E.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyenue camocmosamebHol pabomsl

cmyoenma.

2.

[TpoGeMbl 1 TTePCIIEKTUBBI METAJTYPTUU YEPHBIX, IBETHBIX U PEIKUX
MmeTtaioB. PomuH B.E.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HoctynHocTh
HaumenoBanue |(cers MuTEpHET /
Ne Bun HaumenoBanue pa3paboTku peeypea - JIOKATIBHAA CCTh,
JIUTEpaTypbl ANIEKTPOHHON | aBTOPU30BAHHBIN
bopme / cBOOOMHBIH J10-
CTYyI)
[{upenscon, B.I. KBantoBas xumusi.
MoJeKybl, MOJIEKYISIPHbIE CUCTEMBI U DeKTpoHHO-
TBEpbIE Tea. [ DIEKTPOHHBIN pecypc] — .
1 JlononHuTenbHas [INeKTpoH. 1aH. — M. : M3garenbcTBo cHCTeMa WNuTepuer /
nmuTeparypa "JIaboparopus 3Hanuit", 2014. — 522 c. — CBOOOIHBII
Pesxum focTyna: M3aTeNbCTBA
http://e.lanbook.com/book/66357 — 3ari. ¢ Jlae
DKpaHa.
OCHOBBI METAJTYPrUU€CKOTO POU3BOJICTBA. NEKTPOHHO-
[DnekTponHbIi pecypc] : yueb. / B.A. burees e
b OcHoBHas [u np.]. — Dnekrpon. nan. — CIIO. : Jlaus, cHCTeMA WNuTepuer /
niTeparypa 2017. — 616 c. — Pexxum nocrtyna: CBOOOIHBII
http://e.lanbook.com/book/90165 — 3ari. ¢ izz:{a:enbcma

DKpaHa.

9. UudopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble NMPU OCYLECTBICHUH
o0pa3oBaTe/ILHOIO NpoLecca

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Office(6eccpouno)

[lepedeHb UCTIONB3yEeMbIX HHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -Undopmarnmonnsie pecypesl DUTIC(6eccpouno)

10. MarepuajibHO-TEXHUYECKOe OOecnedyeHue TUCHMIIIMHBI




OcHoBHOE 000pyI0BaHNE, CTCH]IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
MPETYCTaHOBIEHHOE MIPOrPaMMHOE 00eCIIedeHNE, HCTIOIB3YEeMOE JIJIsl PAa3TUIHBIX BUOB
3aHATUU

Bun Ne
3aHATUH | ayql.
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