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1. HEJIX OCBOEHUA TN CIINITJIMHbBI

LlensiMu oCBOeHUS AUCUUIUIMHBI «TeopeTHdecKue OCHOBBI KpHCTAJIM3aLUU
CIIaBOB M 3arBepaeBaHud oTiuBok» 1o OIIOII BO nampaBneHus acnupaHTypsl
22.06.01 «TexHonoruu matepuagoB», HANpPaBIEHHOCTb «JIMTEHHOE MPOU3BOACTBO»
ABNseTCs: GOPMUPOBaHHE TEOPETUUECKUX IIPEJICTABICHUH O Mpolieccax paBHOBECHOMN
1 HEPABHOBECHOM KPUCTAJUIU3AllUU CIIJIaBOB, METOJIOJIOTUY CO3/daHUs HOBBIX KOMIO-
3MLUN CIIaBOB, NPOo(heCcCUOHATBHBIX KOMIIETEHLUUH U HABBIKOB MO Pa3paboTKe HOBBIX
MHHOBAIlMOHHBIX TEXHOJIOTHM, 00eCIeurnBalOLIMX IOJyUeHHe CILUIABOB C 3aJaHHBIMH
CBOMCTBaMH.

2. MECTO JTUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM ITPO®ECCH-
OHAJIbLHOUN OBPA3OBATEJBHOM’ ITPOI'PAMMBI BEICHIET'O OBPA30-
BAHMUA (OIOII BO)

IIpenonaBanue IUCUUITIMHEI Ha 2 Kypce aclIUpaHTYphl BeSTCsI HA OCHOBE 3Ha-
HUH, NOJy4eHHBIX B Kypce «MarepuanoBeneHue», « Teopus JUTEHHBIX MPOIECCOBY,
«IIpon3BOACTBO OTIUBOK U3 CILIABOB HA OCHOBE YE€PHBIX U [[BETHHIX METAJIJIOBY.

Vriny6neHHoe U3ydeHue mnpoleccax paBHOBECHON M HEPaBHOBECHOW KPHCTAUIM3ALMK
IIO3BOJIUT IOJIyYUTh HaBBIKU B 00sacTu pa3paboTKH HOBBIX COCTABOB CILIABOB (PYHK-
LUOHAJIBHOTO ¥ KOHCTPYKLUMOHHOTO Ha3HAYCHHUS.

3. KOMIETEHIIUU OBYYAIOIIETOCSI, ®©OPMUPYEMBIE B PE3YJILbTATE
OCBOEHMS JUCIHUATLIMHBI

B pesynprare ocBOEHUS! JaHHOW AMCLMILIMHEI y acUPaHTOB (GOPMHUPYIOTCS OC-
HOBHbIE OOLIEKYIBTYpPHBIE U NpodeccrnoHanbHble KoMIeTeHnnu (Tabi. 1), orBeuaro-
e tpedoBanusiMm OI'OC BO k pesynbratam ocBoerust OITOIT BO no HampaBieHUIO
22.06.01 «TexHonOruu MaTepuaioBy.

Tabnuua 1. TpeboBaHus K pe3yibTaTaM OCBOCHUS IIPOTPaMMBl aCITUPAHTYPbI

Kon TpebGoBaHUs K pe3ynbpTaTaM OCBOSHUS IPOrPaMMbl aCIIUPAHTYPEI
OTIK-9 CnocoOHOCTh M TOTOBHOCTH pa3pabaThiBaTh TEXHUYECKUE 3aJlaHusl M IIpo-
i rpaMMBbI TIPOBENICHUS PACYETHO TEOPETUYECKHUX M IKCIUTyaTallHOHHBIX paboT
CnocoOHOCTE M TOTOBHOCTH pa3palaThiBaTh TEXHOJOTHYECKUHM Mpolece, TeX-
OIK-11 HOJIOTHYECKYIO OCHACTKY, paboduyr0 JOKYMEHTalHiO, MapIIpyTHBIE H ONepa-

ITHOHHBIC TEXHOJIOTHYCCKHUE KaPThI JJISI U3IOTOBJICHHUSA HOBBIX H3JICTHH U3 IIep-
CIICKTHBHBI MAaTCPHUAJIOB.

VuebHas JUCIHUIIIINHA <(T€OpeTI/I‘leCKI/Ie OCHUBBI KpHUCTAJJIN3alldW CINIABOB H
3aTBCPACBAHHA OTIIMBOK) OTHOCHUTCI K BapHaTHBHOﬁ yacTH OJioka 1 U siBisAeTcA AHUC-




UMIITMHOM 1o BeIOOpY mpu ocBoeHuu OIIOIT BO acnupaHTypsl 1o HanpaBIEHUIO
22.06.01 «TexHONOrMM MaTepUaIoBy, HAIIPAaBIEHHOCTh «JIUTEeHHOE TPOU3BOICTBOY.

Komnerenuuu, npuoOpeTeHHble acnupaiTaMu B Kypce «Teoperuieckue ocHO-
BBl KPUCTAJUIM3ALIMM CIUIaBOB U 3aTBEpJEBaHUS OTIIMBOK» JOJKHBI UCIOJIB30BATHCS B
IIpoliecce CaMOCTOATENIbHON Hay4YHO-HCCNEI0BATEIbCKON U Tegarorudeckoil pabote
IIPH BBINOJIHEHUHM BBITYCKHON KBaM(pHUKAIIMOHHOW paboOTHl aclupaHTa, a TakXe B
JanpHelel npodeccuoHalbHON AeSTeIbHOCTH.

B pesynbrate ocBOEHUS IUCLUILIUHBI « TeopeTHdecKrue OCHOBBI KpHCTAJLTH3a~
LU CIUIABOB W 3aTBEPACBAHUS OTIUBOK»» OOyYalOIMKCs JOJDKEH IeMOHCTPUPOBATH
cleaylolye pe3ybTaTbl 00pa3oBaHU:

3HaTh: GU3NKO-XUMHUECKYIO CYIIHOCTB MPOIIECCOB CTPYKTYPOOOpa30BaHus Py KpH-
CTaJIIM3allUU CIUIaBOB M 3aTBEpAEeBaHHUS OTIIMBOK; HAYYHBIE OCHOBBI CHHTE3a HOBBIX
KOMIIO3ULIMOHHBIX CIUIaBOB Ha OCHOBE YEPHBIX M LIBETHBIX METALJIOB; OCHOBBI CO3/1a-
HUSI TEXHOJIOTMH IIOJy4YeHHs OTJIMBOK C 3aJaHHOW KpPHUCTAJUIMYECKOW CTPYKTypou
(OIIK-9).

YMerTh: AHAITU3UPOBATh NPHUYUHBI K3MCHCHHS XHMHUYICCKOI'O H (1)330BOI‘0 cocTaBa MHO-
FOKOMITOHCHTHBIX CIUIAaBOB IIPH BHECIIHHUX BOBﬂCﬁCTBHHX; YMETb IIPOTHO3HUPOBATH

MHUKPOCTPYKTYPY CIlJIaBa U MaKpOCTPYKTYpPY OTIUBOK U3 paznuyHbix cruaBoB (OITK-
9, OIIK-11).

BﬂageTb: MECTOOaMHN OLHCHKH XUMHUYCCKOI'O U (ba3OBOFO cocTaBa CILTIaBOB; IIpIEMaMH
KOMIIBIOTEPHOT'O MOJICIIMPOBAHUS ITPOUECCOB KPUCTAJUIU3AIIMN W 3aTBCPACBAHUA; CIIC-

IAaJbHBIMU crloco0amMu oOpabOTKU MIMXTOBBIX MaTepHANIOB; MeTOAaMH (GopMUpOBa-
HUS 38JJaHHOU CTPYKTYpPBHI JUTHIX 3aroToBOK (OIIK-9, OIIK-11).

4.CTPYKTYPA U COAEPXKXKAHUE JUCHUILJIMHBI

O6m1ast TPy IOEMKOCTh TUCHMIUIMHBI COCTaBIACT 3 3aueTHhIe efnHUUE], 108 yacos.
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Tema 2.6 O60061€eBHBIA KO3PPHULUUEHT pacnpeaeaeHus. DKCIEPUMEHTANBHbBIA METO
onpenenesus Mpacn 1 Mes criiaBos.

Tema 2.7 BnusiHue nokasatesneld KpucTaUIN3alliy CIJIaBOB Ha MPOLIECCHl CTPYKTYPO-
obpazoBanus.

Pazgen 3. PaBHOBecHasi KPHCTAJIH3ALMS CIJIABO™.

Tema 3.1 PaBHOBeCHast KpucTalIM3alys CIUIaBOB TBEP/IbIX PACTBOPOB.

Tema 3.2 PaBHOBeCHas! KpuCTallIM3alksl CIIJIABOB C 3BTEKTUUECKUM MPEBPAICHUEM.
Tema 3.3 PaBHOBecHasi KpUCTaJIIM3alUs CIUIABOB C MEPUTEKTUYECKUM MIpeBpalieHUelL.
Tema 3.4 PaBHOBecHasi KpUCTayUIM3allks CIIABOB C MOHOTEKTUYECKUM NpEBpallleHU-
eM.

Pa3zgea 4. HepaBHoBecHasi KpHCTA/LIM3AUA CILIABOB,

Tema 4.1 BnusiHre CKOPOCTH OXJIaXAeHUsI HA UHTEPBaJl KPUCTAJUIM3aLHH CIUIaBOB U
[IOJIO’KEHUE KPUTUUECKUX TOUYEK HA THUarpaMMe COCTOSHUSA.

Tema 4.2 CKOpoCTh OXJIXK/ICHUS CIUIAaBOB U NMEPEOXJIAXKICHHUE pacIuiaBa. Touka Ou-
bypkanuu criasa. [lepexon critaBa Ha HOBBIE IMYTH KPHCTAJUTH3ALAH.

Tema 4.3 CxopocTh OXJaXIeHHS IPU KPUCTAJUTH3ALIMYA U MaKPOCTPYKTypa JIMTOH 3a-
TOTOBKH.

Pazngea S. KoncrpyupoBanmne cnjiaBosB.

Tema 5.1. LlenenanpasieHHOe U3MEHEHUE TTOKa3aTeliedl KpUCTaUIM3alliU CIUIaBOB IPHU
IIOMOILY JierupoBaHus. [ [paBuiio aiIMTUBHOCTH.

Tema 5.2 Briusinue (a30BbIX IpeBpalieHHH IPpH KPUCTAILTH3ALME Ha MAKPOCTPYKTYPY
JIUTOU 3arOTOBKH.

4.2 CAMOCTOSATEJIBHAS PABOTA

CamocTosTennpHasi paboTa aclHUPaHTOB SIBISIETCS Ba)KHEHIIUM KOMIIOHEHTOM
00pa30BaTEILHOTO NPOIIECCa, PA3BUBAIOIINM HUX CIIOCOOHOCTh K CaMOOOYYEHHIO U I10-
BBIIIIEHHIO cBoeTo NpodeccuonanpHoro yposHs ( OIIK-9, OIIK-11).

Llens caMOCTOSATENHHON pabOThl - MPHOOPETEHNE HOBBIX 3HAHUHN C HCIIONb30Ba-
HHEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH; CIOCOOHOCTh 0000IATE pe3yJihb-
TaThl BBITIOJIHEHHOH paboThl, a TAK)Xe aHAIM3UPOBATh MOIYYECHHBIE 3HAHHUS.

CaMmocTosTespHas paboTa, HanpaBJeHHas Ha 3aKpeIUIeHUe yueOHOro MaTepya-
Jia, BKJIIOYAeT B ce0s clieiyrolye BUIbl paboThl aCMMPAHTOB: ONEpeXaroLIas caMoCTo-
arenbHas paboTa, IOArOTOBKa K 3aueTy. Onepexarolasi caMocTosATeNbEas paboTa 3a-
KJIFOYAETCS B UBYUYEHUHU OTAENIbHBIX TeM AUCLUIUIMHEI 10 33JaHUI0 [IPEenoiaBares.

BOH[)OCI)I AJIA CAMOCTOATE/IBHOI'O H3YYCHUSA

Pazmen 1. DxcrnieprMeHTalbHblE METOAbl OINpEJe/]eHUsl TEMIIEpaTyp Hayajga M
KOHIIa KpUCTAJNIN3alliH CIIJIaBOB.




Paznen 2. Jluddy3uonnsie mpoLieccrl P KPUCTAIIH3aLHH.

Paznen 3. Kpucrannuzauus crjiaBoB C PETPOrpajHbIM CONHTYCOM.

Paznen 4. KonueHTpaluroHHOe NepeoxiaxieHne U MeTOIbI €ro YCTPaHEHU .

Paznen 5. CBs3p IpoIECCOB KPUCTAIIM3ALMM CILUIABOB U 3aTBEPAEBAHUS OTIIH-
BOK.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' NN

bonpllas 4acTe JEKIUOHHOIO MaTeprana odopmiieHa B BUAE MPE3EHTAIUHN ¢ HC-
ITOJIb30BaHMEM CTaHIapTHOMN mporpaMMsl PowerPoint. [ljisi neMoHCTpanuy HarJIsIIHO-
JEMOHCTPAIOHHOIO MaTepHaja JICKLHUI HCIONb3YIOTCS MPOEKTOp, HOYTOYK. C 11e-
JBIO (OPMHUPOBAHUA U PA3BUTHUS NMPOQPECCHOHANBHBIX KOMIIETEHIUI Y aCIUMPaHTOB B
paMKax JEeKUUOHHBIX, 3aHATHH IIPEyCMOTPEHO PACCMOTPEHNE KOHKPETHBIX TEXHOJIO-
THYECKUX CUTYallUi.

6. OHEHOYHBIE CPEJCTBA JIUIsI TEKYIHEI'O KOHTPOJIYI YCIIEBAE-
MOCTH, TIPOMEXYTOYHON ATTECTALIUU IO UTOT'AM OCBOEHUS
AUCIUIIJIMHBI 1 YYEBHO-METOJIUYECKOE OBECIHEYEHUE CAMO-

CTOSITEJBbHOM PABOTHI ACIINPAHTOB

B cootserctBuu ¢ Ilonoxennem o ¢popmupoBanuu GOHIA OIEHOYHBIX CPENCTB I10
MporpaMMamM TMOATOTOBKH HAy4YHO-IIEJarOTHYECKUX KaApOB B aCIIUPABTYpE, OLIEHOYHBIM
CpelCTBOM BhIOpaHO cobeceioBaHueE.

CobecenoBaHue SBISETCS CPEACTBOM KOHTPOJISI, OPraHH30BAHHOE KAK CIELHAIb-
Has Oeceznia mpemnojiaBaTelis ¢ 00yJaroIUMCs Ha TEMBI, CBSI3aHHBIE C H3y4aeMOM Juc-
IUIUIMHOM, ¥ PACCUUTAHHOE HA BbLISICHEHHE 00beMa 3HAHMM 00y4aromerocs 1mo ornpe-
JeJIEeHHOMY pa3zeiy, TeMe, Ipodjeme U T.11.

JUIg OLleHKU TeKyllled ycmeBaeMOCTH TpedycMOTpeHbl Tpu cobecemoBaHus 3a
y4eOHBI rof.

B koHI1te yueOHOro rozja 1o NaHHOW AMCIUILIMHE NPEAyCMOTPEHAa cada 3adeTa H
YCIEBAEMOCTE ONIPEAEISIETCS CICAYIOLIMMH OLIEHKaMU: «3a4TeHO», «He 3auTeHo». Kpu-
TEPUU OLICHOK IIPEICTaBJICHBI B Ta0JI.3.

Tab6a.3
HIxana oueHuBaHUusA
(3auer)
OneHka Kpurepuu
3a4TeHO AcnupaHT 10Ka3aJl TBOPUECKUN IMOJX0JI K OCBOCHUIO IIPOIPaMMBI

AUCIIUIUINHLBI, B COBCPHICHCTBC W™ B JIOCTaTOYHOM CTSIICHU OBJla-
ACIT TCOPCTUYCCKUMHM BOIIPOCAMM JTUCHMILIMHBI, ITOKasall HEeoOX0-
JAUMBIC YMCHHUSA WU HABBIKU.

HC 3a4TCHO ACHI/IpaHT nMCCT HpOGHGMBI 10 OTACIABHBIM TCOPCTUYCCKUM pa3Jic-
JaM JUCTUIUINHBI 1 HE BJIaACCT KaKk MUHMMYM OCHOBHBLIMH YMCHHU-
MK M HaBBIKAMH.




Hwoxe npuBeaeHb! BONPOCH [ KOHTPOJIS TeKyIlIeH yCIeBaeMOCTH.

CobOecenoBanne Nel,

1. Ilepeoxnaxxnenue paciuiasa. ['oMoreHHoe 3apoabliieoOpa3oBanye. 3akoHbsl TamMma-
Ha.

2. Hepactsopumble nipumecH. I 'eTeporennoe 3apoasilieoopazosanue. [Ipasumno Jlan-
KOBa.

3. OKcIleprMeHTallbHbIe METOBI OIpe/IeNeHUs TeMIIepaTyp Havajia B KOHIIa KprcTaji-
JIM3alYH CIJIABOB.

4. PaBHOBeCHas fMarpaMMa COCTOSIHUSL. TeMIiepaTypHbId U KOHI[EHTPalHOHHbIH HH-
TepBAJIbl KPUCTAJIIIU3ALINY CILIABOB.

5. ITpaBuno ¢a3. [pasuno peryuara. Iloctpoenue 3aBucumocty m=fCt .

6. PaBHOBecHbIH K03 dUIIHeHT pactipeesieHus. XapaKTep HapacTaHusa TBePIOH (a3l
B UHTEpBAJIe KPUCTAJUIN3alNH.

CobecegoBanue No2

1. TeMn KpucTannu3aluy CIIABOB U pacdeTHbIE METO/BI €0 ONpeaeacHus. 3aKanod-
HO-MHUKDPOCTPYKTYPHBIN aHAIU3 U 3KCHEPUMEHTAIEHOE ONpe/ielieHUue TeMIla KpUCTall-
JIN3alMH CILIaBOB.

2. JIBa MexaHu3Ma oOpa3oBaHus TBepAoH ¢a3bl pu kKpuctaumm3aiuu. [loasTiue Mpacn
U Mss. @opmynst ais pacuera Mpacn 1 Mas,

3. O6061meH Bl KO3(POUIUEHT pacipeaeieHus. DKCIePUMEHTAIbHBIA METO OIIpe-
neneHus Mpacn 1 Me3 CIIJIaBOB.

4. BnusaHue nokasaTened KpUCTaIM3alMK CIUIaBOB Ha IIPOIECCH CTPYKTYpooOpas3o-
BaHU.

5. PaBHOBecHas KPUCTAJIM3AIIUS CTUIABOB TBEPABIX PAaCTBOPOB.

6. PaBHOBecHast KpUCTaJUIM3allHs CIUIABOB C 9BTEKTUYECKUM MPEBPALLCHAEM.

7. PaBHOBeCHasi KpUCTaJ/UIM3aLysl CIUIABOB C MEPUTEKTUUECKUM TIPEeBpPaIlEHUEM.

8. PaBHOBeCcHas KprcTauIM3anys CIIaBOB C MOHOTEKTHYECKHM NPEBPalliEHUEM.

9. Iudy3uoHHBIEe IPOLIECCHI MPH KPUCTALIU3ALHH.

10. Kprcrannuzanus CiiaBoB ¢ peTpOrpaHbIM COTHIYCOM.

CobecenoBanmne Ne3
1. BausiHME CKOPOCTH OXJIQXAEHHS Ha MHTEPBAJ KPUCTAUIM3AIMU CIJIAaBOB U HOJIOXKE-
HUE KPUTUYECKUX TOUCK Ha IUarpamMMe COCTOSHUSI.
2. CxopocCTh OXJIaXICHHS CIUTABOB M ITepeoXJIaKIeHNe paciuiaBa. Touka Oudypxanuu
craBa. [lepexon criaBa Ha HOBBIE ITyTH KPUCTAIM3ALIUH.
3. CKOpOCTh OXJIKACHUS IPU KPUCTAJUIM3AINN U MaKpOCTPYKTypa JIUTON 3arOTOBKH.
4. IlenenanpaBieHHOE H3MEHEHUE NoKazaTejel KpurTallIn3aly CIUIaBOB IIPU TOMO-
1y gerupoBanus. IlpaBuiio aniuTHBHOCTH.
5. Bnusinue ¢ha30BbIX NpeBpallleHui TPy KPUCTAIUIM3AIMNA Ha MAKPOCTPYKTYPY JIUTOU
3aroTOBKH.




6. KonuenTpanoHHoe nepeoxyiaxiaeHne i METO bl €r0 yCTpaHEHUs.
7. CBA3b NIPOLIECCOB KPUCTATU3AIIMH CIUIABOB M 3aTBEPIEBAHUS OTIHBOK.

Bonpocsl k 3aueTy no AHCHUNJIMHE
«Teopernyeckne OCHOBbI KPHCTAVIH3AINM CIJIABOB U 3aTBEPAECBAHUS OTJIHBOK
1. Ilepeoxnaxuenue paciiasa. | omoreHHoe 3apo/ipiiieo0pa3oBanne. 3aKoHs! Tamma-
Ha.
2. HepactBoprMeble npuMecH. I'eTeporennoe 3aponpiieodpasosanue. [Ipasuno an-
KOBa.
3. DKcnepuMeHTaTbHbIE METOMABI OTIPeIeIeHUsT TEMITEPaTyp Havala i KOHLA KPHUCTAal-
JU3alMUK CIUIABOB.
4. PaBHOBeCHas JuarpaMmMa COCTOSIHUS. TeMIepaTypHbIf U KOHLEHTPALHOHHbIE HH-
TepBallbl KPUCTAJUIU3AI[MU CILIABOB.
5. IIpaBuno ¢a3z. [IpaBuno peryaara.
6. PaBnosecHsIil KO3QGULMEHT pacnperenenus. XapakTep HapacTaHUuA TBEPIOH (a3bl
B UHTEpPBaJIe KPUCTANIU3AINH.
7. TeMn KpucTaJNIN3al{My CIUIABOB M PACYETHBIE METO/IBI €r0 OIpeaeeHus. 3aKanoy-
HO-MHUKPOCTPYKTYPHBIHA aHAJIU3 U dKCHEPUMEHTAIbHOE OIIpeieIeHHe TEMITa KPHCTAI-
JU3alMM CILUIaBOB.
8. JIpa MmexaHHU3Ma 00pa3oBaHMsI TBEPHOH (a3bl NPH KPUCTAIUIH3AIHH.
9. O6061eHHBIH K03 HHUIUESHT pacnipe/ieneHns. DKCIIEPUMEHTAILHbIN METO/ onpe-
neneHust Mpacn 1 M3 CI1aBOB.
10. Bimsinpe noka3zarenelt kKprcTalIn3alliyl CIUIABOB Ha MPOIECCH] CTPYKTYPooOpaso
BaHHA.
11. PaBHOBecHas kpUCTaIU3alMs CIUTABOB TBEPABIX PACTBOPOB.
12. PaBHOBeCHas1 KpUCTAJIIM3AIIMS CIIABOB C IBTEKTHUECKUM, [IEPUTEKTHIECKUM, MO-
HOTEKTHUYECKHUM MpPEeBpaIleHUSIMHU.
13. Tud¢dysnonHbIe TPOLIECCHI TP KPUCTAILTH3AITHH.
14. Kpuctannuzanus CIUIaBOB C peTPOrPaIHBIM COJTHAYCOM.
15. Bausinue cCKOpPOCTH OXJIXKIEHUST HAa MHTEPBAJl KPUCTAJUIM3AI[UH CIUTABOB H MOJIO-
KEHUE KPUTUYECKUX TOUYEK HA THArpaMMe COCTOSTHUS.
16. CxopocTh OXJIaXIeHHs CILIaBOB U MepeoxiaxkIeHue paciiaBa. Touka Ougdypka-
uuu crasa. [lepexon crutaBa Ha HOBbIE IMyTH KPUCTAILTU3ALIUH.
17. CKOpOCTh OXJIaX/ICHUS NPU KPUCTAILTU3ALNN U MAKPOCTPYKTYpa JIUTOM 3aroToB-
KH.
18. LlenenanpaBieHHOEe U3MEHEHHE TTOKa3aTelieil KpucTauIM3aly CIJIaBOB IIPH I10-
MOIIH JierhupoBanus. [IpaBumiio ajiuTHBHOCTH.
19. Bousiaue ($ha30BBIX MpeBpallleHn IPU KPUCTALIN3ALNE HA MAaKPOCTPYKTYpY JIH-
TOU 3arOTOBKH.
20. KoHIIeHTpalMOHHOE MepeoXIIaXKIEHUE U METObI €r0 YCTPaHEHHU .
21. Csi3p MpoLIECCOB KPUCTAITU3ALIMU CIUIABOB M 3aTBEPJICBAHUSI OTIUEOK.




7. YAEBHO-METO/IMYECKOE 1 THOOPMAIIMOHHOE
OBECHIHEYEHHUE JUCIHUIIJINHbBI

Ocnosnas numepamypa.

1. Ocunues O.E. lnarpamMmsl COCTOSHUSI TBOWHBIX M TPOWHBIX cHCTeM. Pazo-
Bbl€ paBHOBeCHs B CcIuiaBax: yueOHoe nocobue / Ocunne O.E. — M.: Ma-
muHocTpoenue, 2014, — 352 c¢. — 978-5-94275-734-2.
http://www.iprbookshop.ru/5150

2. bubukos E.JI. [Ipouecchl KpucTaluIH3ayy U 3aTBepaeBaHus: yued. mocooue /
E.JI. bubukos, A.A. UneuH. — M.: Ansda-M: HUL] UHOPA-M, 2013. — 352
c.: mi. — ISBN 978-5-98281-341-1.
http://znanium.com/bookread2.php?book=403173

3. Mapykosuu E.N. Jluteiinsie craBel 1 TexHosorun / Mapykosud E.U., Kap-
nesko M.M. — Munck: benopycckas nayra, 2012. — 443 ¢. — ISBN 978-
985-08-1499-9.
http://www.iprbookshop.ru/29469

4.ITmxynoB M.B., KonoBanos Kpucrammuzamus criaBoB: yueOHOe moco6u/
M.:MHUCuC 2015—910 — ISBN 978-5-87623-825-2.

Lonornumenvuasn numepamypa:

1. ®enoroB A.K. ®usuueckoe marepuanosenenue. Y. 2. da3oBble mpesparrie-
HUsS B MeTajulax M ciuasax: yuyeO. nocobue. B 3 4. / AK. ®enoros. —
Munck: Bt mxk., 2012, — 446 ¢. — ISBN 978-985-06-2063-7.
http://znanium.com/bookread2.php?book=508082

2. Cunopos E.B. ®u3nuko-xuMH4YecKHe OCHOBLY TUTEHHOTO MPOW3BOICTBA. [1po-
LEeCChl KPUCTAJUTM3AMK U CTPYKTypooOpa3oBanus : yued. mocobue aiis By-
308 / E.B. CunmopoB. — Biagumup : Bragumupckuii rocyiapcTBeHHBINH YHU-
BepcuTeT UMeHM Anekcanapa ['puroppeBuua um Hwukomas ['puropbeBrua
CroneroBsix (Bal'Y), 2011. — 229 c. — ISBN 978-5-9984-0166-4.
http://e.lib.vlsu.ru/bitstream/123456789/2977/1/00571.pdf

3. Hekpacos, I'.b. OcHoBbI TexHONIOrUK TUTEHHOrO Npou3BoAcTBa. [1naBka, 3a-
JUBKa MeTajllla, KOKUJIbHOE JuThe : yuel. mocooue / I'.b. Hekpacos, W1.b.
Opapuenko. — MuHck: Bpimr. mk., 2013. — 223 c.: ua. - ISBN 978-985-06-
2365-2.
http://znanium.com/bookread2.php?book=509374

Ilepuoouueckue uzoanus:
Kypnansl «Jluteitnoe npouszBoacTBOY, «JIuTehmuk Poccun», «M3BecTus By30B.

HBGTHa}I METAJLIypTrusa», «L[BGTHBIC METAJJIBD?.

IIpocpammHoe u KOMMYHUKAYUOHHOE obecneyeHue
B yueOHOM mpolecce MUCIONb3yeTcsl onepannoHHas cucrema Windows, cral-

JapTHbIe O(HCHBIE TPOTPaMMBI.




Dnexmponnbvle gepcuy MTOCOOUN U METONMUYECKUX Pa3pabOTOK K yKa3aHUH:

1. Keuun B.A. Meronuueckue ykazanus K 1a0OpaTOPHBIM 3aHATHSAM MO JUCLIHU-
miuHe "OU3NKO-XUMHYECKHUE OCHOBBI CHHTE3a CIUIaBoB" [DeKTpoHHBIH pecype] /
B.A. Keuun, E.C. IlpycoB ; Bnanumupckuii rocynapcrBenssiii yausepcutet (BalV).
— DJIeKTPOHHBIE TEKCTOBBIE JAHHBIC, — BJIaI[I/IMI/Ip Brnaaumupckuil rocynapcTBeH-
Hbll yHuBepcuret (Bal'VY), 2011 . — 50 c.

http://e.lib.vIsu.ru/bitstream/123456789/2146/1/1412.doc

DJIEKTPOHHBIE PECYPCHI:
- http://elibrary.ru

- http://mon.gov.ru

- www.ruscasting.ru

- www.vlsu.ru




8. MATEPHAIIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUILJINHBI

st peanuzanuu oOpa3oBaTeNBHOTO Mpolecca MO JUCIUIIIUHE HCIONB3YHOTCS
JIEKIIMOHHBIE ayIUTOPHUU Kadeapsl « TexHOoNOornu GyHKUMOHANBHBIX ¥ KOHCTPYKLIMOH-
HBIX MaTepHuajoB», 00OpyJOBaHHbIE NPOEKTOPaMH, HOYTOYK, peKilaMHBble TPOCIEeKThI
U MHQOpPMAMOHHBIE MaTepHaJbl.

PabGovass mporpamma JUCHUIUIMHBI COCTaBlieHa B COOTBETCTBUHM C TpeOOBaHUSIMU
®I'OC BO po nanpasnenuto 22.06.01 «TexHoJIOrUY MaTepUIOBY

PaGouyro mporpaMmy cocTaBu %

npodeccop kadgeapsr TO u KM, n.1.1H. " B.A. Keunn
Peuenzent rinasuslil TexHosior OO0 «Ka3anckoe /’ )
JIMTEUHO-UHHOBALIMOHHOE 00BbEIUHEHNE) E.B.Cepena

IIporpamma paccmMoTpeHa u 0100peHa Ha 3aceiaruu Kadeapsl TO u KM
mpotokon Ne 24 or 5 (6, 2015 o

3aenyromuit Td u KM B.A. Keunn

Pa6ouast nporpamMmma paccMoTpeHa U ofoOpeHa Ha 3acelaHuH y4eOHO-METOANYECKO
KOMHCCHH HANPaBIeHUs 22.06.01 «TexHoJOrMM MaTEPUAIOBY

npoToKoJ Ne (Qg) or3 06. 2015 1o
[Ipencenarens KOMUCCHUM % B.A. Keunn

{




JIMCT MEPEYTBEP)KIEHUS
PABOYEI IPOTPAMMBI JIVUCIIATLTAHBI

Pabouas nmporpamma ofno0peHa Ha ~ yueOHBbIH rox

IIpoTokoi 3acenanus kapeapsl Ne oT rojga

3aBenyrommi kadeapoit

Pabouas mporpamMmma oxoOpeHa Ha y4eOHBIN roj

IIpoToxou 3aceganus kageapn No oT roja

3aBenyrornuii kadenpoi

Pabouas mporpamma ofgo6peHa Ha yueOHBIN rof

[Ipotokor 3acenanus kadeapsl Ne oT - roxa

3aBenyromnuii kadenapoit




MunucrepcerBo o0pasoBanus u Hayku Poccuiickoii ®enepanun
DenepanbHOE TOCYJaPCTBEHHOE O10/KETHOE 00pa30oBaTelIbHOE YUPEKIEHHE
BBICIIIEr0 0Opa30BaHyis .
«BraguMupckuii rocyjapcTBeHHbIH YHUBEPCUTET
umenu Anexcanapa I'puropreBuua n Hukonas I'puropsesuua CTo1eTOBBLIX»
(Baly) |

I/IHCTI/ITyT MalllMHOCTPOEHMS U aBTOMOOMJILHOIO TPa-HCIIOpTa

Ka(benpa TexHonorumn d)VHKHI/IOHaJIBHBIX W KOHCTPYKIITMOHHBIX MaTEPUAIIOB

|

AXTyanu3upoBaHHas

pabouyas mporpamma
paccMoTpeHa u oJo0peHa

Ha 3aceJaHHU Kadeaphl

npotokos Ne 3& ot 3 C62017r.

Tyromuii kadexpoit
% B.A.Keuun
77

Axtyasaun3zauus padodei nporpaMMbl JUCUHILIHHBI

«TEOPETUYECKHE OCHOBBI KPUCTAJIVIN3AIINUA CIIVTIABOB 1
3ATBEPAEBAHUS OTJINBOK)>

HanpagjeHue noaroroBKu 22.06.01 TexHosoruun MaTepuasoB
HanpasienHocTh (npo¢unib) NOArOTOBKH _JIuteiHOE IPONU3BOACTBO
YpoBeHb BbIcHIero 060pa3zoBaHus [ToaroToBka KajapoB BbICIIEH KBaTU(UKAUN
®opma o0yueHust Oo4Has

Bnanumup, 20 1_1".:




PaGouas nporpaMMa y4eOHOH RUCHMITIMHBL aKTYQIH3UPOBAHA B YACTH PEKOMEH-

JyEMOH JINTepaTyphl.

AKTyanusanys BbIOJTHEHA:

(moanucek, nomxHocts, PHO)

a) OCHOBHas JIUTepaTypa: ’ | |

1. Ocunnes O.E. JluarpaMMbl COCTOSIHUS JBOMHBIX M TPOMHBIX cucTeM. dazo-
BBl pPaBHOBECHUs B CIUiaBax: y4eOHoe nocobue / Ocunues O.E. — M.: Ma-
muHocTpoenue, 2014. — 352 ¢. — 978-5-94275-734-2.
http://www.iprbookshop.ru/5150

2. bubukos E.JI. IIponecchl kpuctamiu3anuy 1 3aTBepAeBanus: yued.mocobue /
E.JI. bubukos, A.A. MnpuH. — M.: Ansda-M: HULL UTHOPA-M, 2013. — 352
c.: wr. — ISBN 978-5-98281-341-1. |
http://znanium.com/bookread2.php?book=403173

3. Mapyxkosuu E.W. Jlurefinsie craset u texuonoruu / Mapykosud E.H., Kap-
nenko M.M. — Mumnck: benopycckas Hayka, 2012. — 443 ¢. — ISBN 978-
985-08-1499-9. |
http://www.iprbookshop.ru/29469 \

4.Ilnxkynos M.B., Konosanos Kpucramnuzanus cIuiaBos: yqe6H0e‘ nocobue/
M.:-MUCuC 2015—91¢c — ISBN 978-5-87623-825-2. |

6) moTOMHUTEIbHAS TUTEPATYPA:

1. ®enoroB A.K. dusnyeckoe matepuanoenenue. Y. 2. dazcBele npespaiile-
HHUs B MeTajulax U civiaBax: y4yeb.nocobue. B 3 u. / A.K. ®enoToB. — MUHCK:
B mik., 2012. — 446 c. — ISBN 978-985-06-2063-7.
http://znanium.com/bookread2.php?book=508082 ’J

2. CugopoB E.B. Ou3NKo-XMMHUYECKHE OCHOBBI JIUTEHHOTO TMPON3BOJICTBA.
Ilpoueccsl KpUCTaNIM3alUUd U CTPYKTYypooOpa3oBaHus : ydeb.mocobue yis
By30B / E.B. CumopoB. — Bnagumup : BraguMmupckuii rocynapcTBeHHBIH
yHUBepcUTeT HMeHU Anekcannpa ['puropseBnua u Hukomnas I'puropseBuya
CroneroBeix (Bal'Y), 2011. — 229 c. — ISBN 978-5-9984-0166-4
http://e.lib.vlsu.ru/bitstream/123456789/2977/1/0057 1 .pdf

3. Hexkpacos, I'.b. OcHOBBI TeXHONIOTUU TUTEHHOTO Mpou3BoJcTBa. [1naBka, 3a-
JUBKa MeTalja, KOKUIbHOe JuThe : yueb.mocobue / I'.b. Hexpacos, N.b.
Opapuenxo. — Munck: Boim. mk., 2013. — 223 c.: mn. - ISEN 978-985-06-
2365-2. |
http://znanium.com/bookread2.php?book=509374




B) NCPpUOJUYCCKUC U3/IaHUS.

Kypnanel «JluteliHoe npou3BoACTBO», «Jlutehmuk Poccun», «M3Bectus By30B.
IIBeTHAsa MeTamnyprus», «LIBeTHbIe METAIIIBIY.

I') THTEpHET-PECYPCHI:
1. Keunn B.A. Metonuyeckue yka3aHus K JIaOOpaTOPHBIM 3aHATHSM I10 JUCLH-
wiHe "OHU3NKO-XHUMHUYECKHE OCHOBBI CHUHTE3a cruiaBoB" [DnekTpoHHBIA pecypc] /
B.A. Keuwnn, E.C. TlpycoB ; Bnagumupckuii rocyaapctBeHHbli yHHBepcuTeT (Bal'Y).
— DneKTpOHHBIE TeKCTOBBIE AaHHBle. — Biaaumup : BraguMupckuii rocyiapcTBeH-
Hbii yausepcutet (Bal'VY), 2011 . — 50 c.
http://e.lib.vIsu.ru/bitstream/123456789/2146/1/1412.doc

DIeKTPOHHBIE PECYPCHI:
- http://elibrary.ru

- http://mon.gov.ru

- WWW.ruscasting.ru

- Www.Vvlsu.ru




