MHUHOBPHAYKH POCCHH

Opckuii rymannTapro-Texnoaornyeckuii mueruTyT (usmasn)
enepanbHOro rocyapeTBeHHOr0 G10KETHOr0 06PA30BATENLHOTO YUPEsKACHIIsI
Bhicmero obpasosanust «Opendyprexuii rocyapeTBenublii yHuBepeHTem
(Opcexnii rymannTapuo-Texnosornuecknii nueruryr (puanasa) OI'Y)

Ka(benpa MalIMHOCTPOCHUS, MAaTEpUAIOBEICHUS U aBTOMOOMJIBHOTO TpaHCIIOpTa

YTBEPXJAIO

PABOYAS IPOIT'PAMMA
JUCLUITIIMHBI
«b.1.B.JIB.6.1 Memannozpachus»

YpoBeHs BBICIIEr0 06pa3oBaHus
BAKAJIABPUAT
Hanpapnenye noarorosku

22.03.01 Mamepuanosedenue u mexnonozuu Mamepuanos
(KOt M HAHMEHOBAHME HANpPABIEHHS MOArOTOBKH)

Mamepuanoeedenue u MEXHONI02UYU MAmMepuUanos 8 MAuUHOCMPOCHUI
(HanmeHoBanue HanpasieHHOCTH (Npodms) 0GpazoBaTenLHO TNPOrpaMMbl)

Tun o6pa3oBaTensHON nporpaMMb!
IIpoepamma axademuueckozo 6axanaspuama

KBanuduxanus
bakanaep
Dopma o0yuenus
Ounas, 3a0unas

I'on Hayana peanusauuu nporpamMmel (nabopa)
2018

r. Opck 2017



PaGouasi mporpamma aucuuiiudbl «b.1.B.J[B.6.1 Memannoepagus» /coct. O.A.

KiaemoBa - Opck: Opcknii ryMAHUTAPHO-TEXHOJIOTHYEeCKHH UHCTUTYT (puaman) OI'Y,
2017.-13 c.

PabGouast mporpamMmma mpegHa3HaueHa CTYJEHTaM OYHOW M 3a04HOHM (GopM O0OydeHHus I0
HanpasJieHuto oarotoBku 22.03.01 MarepuanoBeneHle U TEXHOIOTMH MaTepHaIOB

© Knenosa O.A., 2017
© Opckuii ryMaHUTapHO-
TEXHOJOTUYECKUI HHCTUTYT
(pumman) OI'Y, 2017



Conep:xxanue

1 Leny 1 31241 OCBOCHMS IUCLIUATITIHHDBI ...c...eeuveentrenreetienuteeteesateeteesaseenseesaseenseesaseeseesssesseesaneenseensne 4
2 MecTo TUCIUTITUHBI B CTPYKTYPE 00PA30BATEITHHOMN TIPOTPAMMDBI .....vvveeneveeeereeeereeenreeesreenseeesseens 4
3 TpeOGoBaHUS K Pe3yAbTATAM OOYUCHHUS TTO TUCIIUTIIIHIHE ....cvvvenereenreenereanseenereeseesnseenseessseeseesssesnseennns 6
4 CTpyKTYypa U COAEPKAHUE TUCIIUTIITHHBL .....eeeeerurrreeeesurreeesassreeeessseeessnnnseessssssseesssnsseeesssssesessnssseesannns 7
4.1 CTPYKTYPQ JIACIIHIIIIHHDB .....uuveeeereeeureesireessreessseesseeesnseeessssesssseesnsseesssseesnsseesssseessssessssseesnseessssees 7
4.2 ConeprKaHUE PABICIIOB IUCIIUTIIIHBL ......vveeeeruerreeessureeeessssseeeessneeeessnseesssnssseesssssseeessssseeessnssseesannns 8
4.3 JTAOOPATOPHBIC PAOOTBI «...uveeueieeurienueeeereesueeereensreaseenseeasseessseasseesssesseessseenseesssesaseesssessseesssessseessenns 8
4.4 TIpaKTHUECKHUE 3AHATUS (CEMUIHAPDI) ...eeeuvvreenrrreerreessreesseeesseeessseeessseeessseesssseesssseesssssessssesssseeessseees 8
4.5 CaMOCTOSATENBHOE N3YUCHHUE PA3ACITIOB JUCIIUTIIIIHBL. ... .veeevieeiireerireeenireeeireesareesneeesneeesseessneens 9
5 Y4eOHO-METOMNYECKOE OOECIIEUEHME TUCIIHTIIIITHDL «...coevveneneeeeeeeeeeeeeeeeeeeeeeeeeennaaeeeeeeeeeennnnaaeeeeeeeee 9
5.1 OCHOBHAS JTUTEPATYPA ..uvveeurreerureeesureeeauteesauseessuseessseessseesseeessseeesseesssseesnsseesssseesssseessssessnseesssseesnns 9
5.2 JIOTIOTTHUTETBHASI JIATEPATYPA «.euvvvvreeennnrreeesunreeeeanreeeesnseeeesasssseesasssseessssssseeesssssseesesssseeesssssseeesnnssees 10
5.3 TICPHOIMUCCKIE MBIAHMS ....vveenerreenerieenureesureesnuseesseeesnsaeesseessnseeesnseeensseesnsseesnsseesssseesssessnseesssseesnns 10
IR 021 0) & (015100 0 1) 3 (SRRSO 10
5.5 lIporpammuoe obecnieuenue, npodeccuoHaabHble 0a3bl JaHHBIX U MH()OPMAIIMOHHBIE

CIIPaBOYHBIE CUCTEMBI COBPEMEHHBIX HHO)OPMAITMOHHBIX TEXHOTOTHH ....vvvveeeveeeereeeereeeireesareesseeenns 10
6 MaTepruaabHO-TEXHHUECKOE 00CCTICUCHUE TUCIIUTIIIHDL. ......eeuveenteeeeeenseenereenseenneeeseessseenseessseeseennns 11
Jluct cornacoBanust pabOYEit TPOTPAMMBI TUCITATIITHBL .......vvveeereeeereeesreessseesnseesssseesssseesssesessseeennnes 13

JloToJTHEHUST ¥ U3MEHEHUS B pa00UYEH MPOTPAMME TACIIUTIIIHHDBL. .......eevveeererereenreenereeseesnseeseessnesnseens



1 Ilean u 3a7a491 OCBOECHUS JUCIHUILIHHBI

Hean (esm) OCBOCHUS TUCHIUILIAHBL: MPUOOPETEHNE M PA3BUTHE HABHIKOB U YMEHUM KOMITETCHIIUMA
B 00JaCTM METauIOrppHUUecKoro aHajau3a Uil peIIeHUs KOHKPETHBIX 3aJady TMpu I[POBEACHUU
UCCIIEIOBATENbCKON U MHKEHEPHOU padoThl, a TaKXkKe I KOHTPOJISI KaueCcTBa METaNIMYECKUX MaTepHUasoB

Y TEXHOJIOTHH UX 00pabOTKH.

3amaun:
H3y4YeHUE:

- METO/I0B MaKpO- U MUKPOAHAJIN3a CTPYKTYPbl U CBOMCTB METAJJIOB U CIIJIaBOB;

- (pa30BBIX U CTPYKTYPHBIX NMPEBpAILlEHUH B CIJIaBaX B TBEPJOM COCTOSHUU;

- MpaBWJI TOCTPOCHUS M aHAJM3a AuarpamMm (pa3oBOro paBHOBECHS JBYXKOMIIOHEHTHBIX CHCTEM
(dbopMupoBaHHUE YMEHUS BHIOMPATh METOAMKY SKCIEPUMEHTA JUIsl PELICHUs] KOHKPETHBIX METAIJIOBEIUECKUX

3a1ad;

- (hopMupoBaHEe HABBIKOB aHATN3a CTPYKTYPHI U (ha30BOT0 COCTaBa CTAJICH M CIUIABOB.

2 MecTo TUCHHUILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOH NPOrpaMMBbl

JlucuurniauHa OTHOCUTCS K JIUCHMIUIMHAM (MOJIyJISIM) TIO BBIOOpPY BapuUaTHUBHOM dYacTh Oioka |

«I[I/ICI_II/IH.HI/IHBI MOAYJIN.

[IpepexBusutel qucuuiuinnset: b.1.5.10 Mamemamuxa, b.1.5.11 Qusuka

TPCGOBaHI/IH K BXOJHBIM pE3yJibTaTaM O6y‘IeHI/I$I, H€O6XOI[I/IMBIM JJIA OCBOCHUSA JUCHUITIIMHBI

[IpenBapuTenbHbIe pe3ysbTaThl 00y4YEeHHUs, KOTOPBIE JOJDKHBI OBITH
c(OopMHPOBAHBI Y 00y4arOLIErocs 10 Hayajla U3y4eHHs JUCLUILIMHBI

Kommerenmnn

3HATL:
— BHUJBl CaMOOLICHKM, YPOBHHU IPUTA3AHUM, UX BIUSHUA HA PE3yJbTAT

OK-7 crtocoOHOCTBIO K
CaMOOpFaHI/I3aI_II/II/I nu

oOpazoBarenbHOM, Tpo(hecCHoHaTBLHON ACSITEIHHOCTH; caM000pa30BaHHIO

- 9Tambl NpoheCCHOHATHFHOTO CTAHOBIICHUS JIMYHOCTH;

- 3Tarnbl, MEXaHU3MbI U TPYAHOCTU COLUATIHLHON aJanTalnu.

Ymersn:

— CaMOCTOSITENIbHO OILICHUBATh pOJIb HOBBIX 3HAHUM, HABBIKOB U

KOMIIETEHIMH B TPO(ECCHOHATBHOMN 1EATEIIbHOCTH;

— CaMOCTOSITENIbHO  OLIGHWBATh  HEOOXOAMMOCTh M BO3MOXKHOCTh

COLIMATLHOW,  MPOQECCHOHANBHON  aganTalud, MOOWIBHOCTH B

COBPEMEHHOM OOIIECTBE;

- IUTAaHUPOBAThb U  OCYHIECTBIIATH CBOIO JESATEIBHOCTH C Y4YETOM

PE3yNbTaTOB aHAINM3a, OIICHUBATH U MPOTHO3HPOBATH MOCIEACTBHS CBOCH

COIMAIPHON U TPO(ECCHOHAIIBHON JeATETHLHOCTH.

Baajaers:

- HaBbIKAMHU TIO3HABATENbHOM M yueOHOU JesTeNbHOCTH, HaBbIKaMU

paspernieHus npooiem;

- HaBbIKAMU T[IOMCKAa METOJIOB  pEIIEeHUs MPaKTUYECKUX  3ajad,

MPUMEHEHHIO PA3TUYHBIX METOJIOB TIO3HAHNUS,

- popMaMu 1 METOZAMHU CaMOOOYICHHSI M1 CAMOKOHTPOJIS.

3HaTh: OIIK-2 CIOCOOHOCTBIO
— OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTLINH; UCIIOJIb30BATh B
- cnenuduKy TEOPETUYECKOT0 U SKCTIEPUMEHTAILHOTO UCCIeI0OBaHus B | IpodecCOoHaIbHON
npodecCHOHATLHOM IS TEIILHOCTH. JESITEIIbHOCTH 3HAHUSA 0
YMeTh: MOJIX0J1axX u MeToJ1axX
- TPHUMEHSTh METOJbI MATEMAaTUYECKOTO aHAIM3a M MOJICIIMPOBAHHUS B MOJyUYeHUsI  PE3yJIbTaTOB B
X0JI€ TEOPETUYECKOT0 M SIKCIIEPUMEHTAILHOTO HCCIIEI0BaHUS. TEOPETUUECKHUX u
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[IpenBapuTenbHbIe pe3ynbTaThl 00yUYeHHsI, KOTOPbIE TOJKHBI OBITH

Komnerennu

c(hOpMHPOBaHbI Y 00yUJaOIIErocs A0 Havajaa H3y4eHUs! JUCIUILTUHBI
Baanern: IKCIIEPUMEHTATbHBIX
- HaBBIKAMHU TEOPETUYECKOTO U IKCIEPUMEHTATHHOTO HCCIICOBAHMS B|HCCIICIOBAHHIX
po(decCHOHATLHOM JISATSIIEHOCTH.
3HaTh: OIIK-3 TOTOBHOCTBIO
- OCHOBHBIC ()M3MYCCKHE SBJICHHS W 3aKOHBI MCXAaHUKH, MOJICKYJISIPHOU |[TPUMEHITh (PyHIaMCHTAIbHBIC
(GU3UKY U TEPMOIAMHAMHKH, DJIEKTPOMATrHETH3Ma, BOJIHOBOW M KBAHTOBOW | MATEMATHUECKHE,
ONTHKH U UX MAaTEMAaTHYECKOE OIUCAHUE €CTECTBCHHOHAYYHBIC u
YwMmers: OOIIeNH)KCHEPHbIE 3HAaHUA B
- TPUMCHATH METOJBl MAaTeMaTHYeCKOr0 aHaliW3a TMPU  PEHICHHH | TPO(HeCcCHOHATBLHOM
bu3MUecKUX 3a7ad, BBIBIATh (U3HUECKYIO CYIIHOCTH SIBJICHHUW U |JCSITEIbHOCTH

MPOIIECCOB B YCTPONCTBAX PA3IUYHON (PU3MUECKOU MPUPOJIBI U BHITIOIHITH
MNPUMCHUTCIIbHO K HUM HpOCTGfIH.IHG TCXHUYCCKUC PaCUCThI

Baajaersn:
- MHCTPYMEHTapueM s peuieHus (U3MYecKux 3afad B CBOeH
MpeAMETHOW  O0JaCTH, TEOPETUYECKUMH M DKCIIEPUMEHTAIbLHBIMHU

METOAaMHU aHanu3a (U3NYECKUX SBICHUN B TEXHHUUYECKUX YCTPOWCTBAX H
cUcCTeMax.

3HATD:

YMmerh:

Baanersb:

[1K-13 crioco6HOCTHIO
HCITOJIb30BAaTh HOPMATUBHBIE U
METOJAMYECKUE MaTepHAIIbI JJIs
MOJATOTOBKU U 0POPMIIEHUS
TEXHUYECKUX 3aJaHUU Ha
BBITIOJIHEHHE U3MEPEHUH,
UCIIBITaHUH, HAYYHO-
HCCIIEI0BATENBCKUX U OIBITHO-
KOHCTPYKTOPCKUX padoT

[MoctpexkBu3uThl TucHUIUUHLL: b.2.B.11.2 [Ipedouniomuas npakmuxa

3 TpeOoBaHus K pe3yabTaTamM 00y4eHHs MO TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHUS

[Tnanupyemsble pe3ynbTaThl 00yUYeHHS 110 AUCUUIUINHE, XapaKTepU3YIOIIHe
sTanbl GOPMUPOBAHUS KOMITETEHITUI

dopmupyembie KOMIETEHIINH

3HATL: 3HaTh OCHOBHBIC TMPUHIMIBI W TOAXOABI K pazpadotke|OIIK-4 CIIOCOOHOCTBIO

METOAMYECKHUX MOIX0/I0B B MHKEHEPHBIX HAYKaX U MPOU3BOJICTBE. CcoueTarbh TEOPHUIO0 U MPAKTUKY
JUISL  PEIIEHUS WHKEHEPHBIX

YMeTh: BbIOUpaTh HaubOoyiee J(PQEKTUBHBIE W OCHOBHBIE METOBI |3a1ad

peIIeHus TOCTaBICHHBIX 3a]1a4, OPTaHU30BaTh PabOTy KOJJIEKTHBA.

Baanerb: HaBBHIKAMH KOJUIGKTUBHOTO OOCYXKIEHHUS PaldOT, MOJydaeMbIX

HAyYHBIX PpE3YNbTATOB, I[UIAHUPOBAHUS U  pacmpeleNieHus padot

HCCIIEOBATEIbCKOTO W TPYJAOBOTO KOJUIGKTHBA, HABBIKAMHM aHAJIM3a

MOJIy4eHHOW  WHpoOpManuu, pa3pabOTKM  HOBBIX W yIyYIICHHS

CYIIECTBYIOIHUX METOI0B UCCIIEOBAHUSI.

3HaTb: OCHOBHBIE METOJBI HCCIIENOBaHUS, aHann3a, auarHoctuku u|llIK-4 CIIOCOOHOCTBIO

MOJICTTUPOBAHUSI CBOMCTB BEIIECTB (MaTepuaioB), a Takke (pU3UYECKUe U |HCIIOIh30BATh B

XUMHUYECKHE TIPOIIECCHI, MPOTEKAIOIINE B MaTeprajax Mpu UX MOJTYYCHHUH, | ICCICIOBAHUSIX U  pacyeTax

o0paboTke 1 MoaupUKaAIUN 3HAHUS 0 MeToaax
HCCIIEA0BaHMS, aHaJu3a,
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[Tnanupyemsble pe3ynbTaThl 00yUeHHs 110 AUCUUIUIMHE, XapaKTepU3YIOIIHe
sTanbl GOPMUPOBAHUS KOMITETEHITUI

DopmMupyeMble KOMIIETEHLIMU

YMeTh: HCHOJBb30BaTh OCHOBHBIE METOJbI HUCCIEIOBAHMS, aHAJIN3a,
JTUArHOCTHKU W MOJICIMPOBAHUS CBOWMCTB BEMIECTB (MAaTEPUAIIOB) IS
YCTaHOBJICHUSI 3aKOHOMEPHOCTEH MEXIy (U3NYECKUMU U XUMHUYECKUMU

JUarHOCTUKU u
MOJIEIIMPOBAHUS CBOWCTB
BEIIECTB (MaTepuaioB),

mpoleccamMy, MNPOTEKAIIMMUA B MaTepualaX MpH UX TOIyYeHUH,|PU3UIECKUX U XHUMHUYECKUX
00paboTKe ¥ MoIUPUKAIINH mporieccax, MPOTEKAIINX B
MaTepuanax npu 170'¢
Biaanerb: HaBbIKaMU HCIIOJNB30BaHUS METOJIOB aHAIM3a, UCCIEJOBAHMS |TIOIYYeHUH, 00paboTke U
JUATHOCTHKUA W MOJCITUPOBAaHUS CBOWCTB BEMIECTB (MaTepuanoB) B|MOAM(PUKALINN
MCCIIEIOBATENbCKOM IeATEIbHOCTH U B MH)KEHEPHON IMPAKTHKE.
4 CTpyKTypa ¥ cofiepKaHue AU CHHUIIINHBI
4.1 CTpykKTypa IUCHUAIIUHBI
OO01mast TpyA0€MKOCTh JUCIUILINHBI COCTaBIsET 3 3a4eTHBIX enuHull (108 akageMruueckux 4acoB).
a) ouHas popma oOyueHHS
TpynoeMkocCTs,
Bun paGotsr aKaJeMHYECKHX 4acoB
4 cemecTp BCETO
O01mas Tpy10éMKOCTH 108 108
KonTakTHas padora: 40,25 40,25
Jlexuuu (JI) 16 16
[Tpaxtrueckue 3anstus (113) 8 8
JlaGopatopusie padotsI (JIP) 16 16
[TpomexxyTounas arrecrarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 67,75 67,75
- camocmosimenvbHoe usydeHue pazoenos; 18 18
- CAMON0020mo6Ka (Npopabomxa u NO8MopeHue 1eKYUOHH020 Mamepuaila u 15 15
mamepuana y4eOHuKo8 u y4eonvix nocoouii,
- N10020MOBKA K 1AO0PAMOPHLIM 3AHAMUAM, 12 12
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 8 8
- 10020MOBKA K pYOE’CHOMY KOHMPOJIO U M.1N.) 14,75 14,75
Bua utorosoro KoHTpoJIf (3a4eT, IK3aMeH, Au¢depeHIIHPOBAHHBII 3a4eT
3a4er)
Paznenbl IuCHMIUIMHEL, U3ydaeMble B 4 ceMecTpe Mo OYHOH Gopme 00yueHHs
KonnuecTBo yacos
Ne ayIUTOpHAast
pasena HaumenoBanue pa3zaenon BCEro paboTa BHEay/I.
REERE pabora
1 Kpucramnuzamus Metainos 19,6 2 4 - 13,6
Kpucrannu3zaius TBepIbIX pacTBOPOB U 20,6 3 4 - 13,6
MIPOMEXKYTOUHBIX (a3
3 CTpyKTypHBIE U3MEHEHUS B CIJIaBax B 21,6 3 - 2 13,6
KPUCTAIJTNYECKOM COCTOSTHUU
4 CtpyKTypa *Kene30yriepoJauCThIX CIIABOB 23,6 4 - 9 13,6
5 CtpykTypooOpa3oBaHue B IIBETHBIX CILJIaBaxX 22,6 4 - 5 13,6
Uroro: 108 16 | 8 | 16 68




KonnuecTBo yacos
Ne Haumenosanue pa3zaenon AyATOpHa BHEay/I.
paszena BCETO pabora
REERE pabora
Bcero: 108 16 | 8 | 16 68
0) 3aouHas popma oOydeHUs
TpynoemMKkocTb,
Bun pabotst aKaJeMHYECKHUX 9aCOB
9 cemectp BCETO
O01mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 22,25 22,25
Jlexrum (JI) 10 10
[Ipaktuueckue 3austus (113) 12 12
ITpomexxyTounas arrectamus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesqibHasi padora: 85,75 85,75
- camocmosmenvbHoe usydenue pazoenos,; 43 43
- CAMON0020mo6Ka (npopabomxa u nO8MopeHue 1eKYyuoOHH020 Mamepuaila u 15 15
mamepuana y4eOHuKo8 u y4eoHvix nocoouii;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 15 15
- 10020MOBKA K PYOENCHOMY KOHMPOJIIO U M.N.) 14,75 14,75
Bua utorosoro KoHTpoJIf (3a4eT, IK3aMeH, Nnu¢depeHIIHPOBAHHBII 3a4eT
3a4er)
Paznenbl muCHMIUIMHEL, H3ydaeMble B 9 ceMecTpe o 3a04Hoi hopme 00yueHust
KonuuecTBo yacoB
ayTUTOpHAast
Ne paznena HanmeHnoBanue pa3nenon BCEro Y aGOIT)a BHEAy/l.
T 13 | P pabora
1 Kpucrannuzauus metainon 21,2 2 2 17,2
Kpucrannuzanus TBepabIX pacTBOPOB U 21,2 2 2 17,2
MIPOMEKYTOUHBIX (a3
3 CTpyKTypHBIE U3MEHEHUS B CILUIaBaX B 21,2 2 2 17,2
KPUCTAJTNYECKOM COCTOSTHUU
4 CTpyKTypa Kene30yriepoJUCThIX CILNIABOB 22,2 2 3 17,2
5 CtpyKkTypooOpa3oBaHUE B IIBETHBIX CILIaBaX 22,2 2 3 17,2
HUroro: 108 10 | 12 86
Bcero: 108 10 | 12 86

4.2 ConepxxaHue pa3/ie/ioB IUCHUNIHHBI

Pazgen 1. Kpucramnmsanmus  MeTaIOB.  3aTBEpPACBAHUE  METAJUIOB. OO6pa3zoBanue
KpucTtaymieckux 3apoapiieil. [Topuctocts. JInkBanusa. @opma kpucramioB. Poct kpucramioB. CTpyKTypbl
KPUCTAININYECKUX TBEPABIX TeJl. DOPMUPOBAHUE CTPYKTYPBI OTIUBOK.

Pa3nen 2. Kpucrannusanusi TBepAbIX pacTBOPOB M NMPOMEKYTOYHBIX (pa3. CTpoeHHE pacTBOPOB
U POMEXYTOUHbIX (a3. /luarpaMMel COCTOSIHUS CILIABOB. 3apoKIAEHHE KPUCTAIJIOB TBEPAOIO pacTBOpa U
MPOMEXYTOUHBIX (a3. PocT KpUCTaIOB TBEPIBIX PACTBOPOB M MPOMEXKYTOUHBIX (ha3. KoHleHTpalmoHHoe
NEepEeOXJIaXKACHHE. BHYTpUKpUCTAIIIIMYECKAs TUKBALIHS.

Pa3znea 3. CTpyKTypHble H3MEHEHHSI B CILIaBaX B KPHUCTAJIMYECKOM COCTOSIHMHU. V3MeHeHus
CTPYKTYpBI IIOCJIE 3aTBEPAEBAHUS, HE CBs3aHHBbIE C (Da30BbIMU IepexoaaMu. ['oMoreHu3anus XMMHYECKH
HEOJHOPOAHBIX KpucTamuueckux (a3. [Monmuronnzanus. Pexpucrammmszamus. CTpyKTypHbIE U3MEHEHUS TIPU
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nedopmaruu. CTpYKTypHBIE H3MEHEHHS TPH XOJIOAHOW IUIACTHYECKOW aedopmarnui. YTPOUYHEHHE U
paspyuieHre MetaiaoB. CTpyKTypHbIE M3MEHEHHs MpH HarpeBe nedopmupoBaHHOro MeTaia. BrusHue
TEMIIEPATypbl U CKOPOCTH JedOopMaIliu Ha CTPYKTYpYy M cBoOWcTBa MeTaioB. CTPYKTypHBbIE U3MEHEHUS,
00yCIIOBJICHHbIE OTPAHUYEHHONW PAaCTBOPUMOCTHIO B TBEP/IOM COCTOSIHUU. Bhinenenue n30bITouHOM (hasbl u3
MEPECHIIIEHHOT0 TBEPJOro pacTBopa. JucnepcuonHoe ynpouneHue (crapenue). PactBopeHne u30bITOUHBIX
¢da3. Koanecuennus. Cheponanzanus. DopMupoBaHue CTPYKTYpbI TpH 11 HYy3MOHHOM U3MEHEHHH COCTaBa
criaBoB. JluddysnonHoe Haceimenne metamioB. [lepekpuctammzanus npu JU(GQPy3nOHHOM H3MEHEHUH
cocTaBa.

Paznen 4. CTpykrypa XKejie30yriiepoaucThiX CIUIaBoB. Kpucramiusamnus kKene30yriepoIucThiX
crutaBoB. Kpucrammuzamus cramu. Kpucrammmzauust cepblx uyryHoB. Kpuctamnmzanusi OeNlbIX 4yTyHOB.
Kpucrannu3zaiys nol0OBUHYATEIX YYTYHOB U CTPYKTypa OTOEICHHBIX OTJIMBOK. CTPYKTYpHBIE H3MEHEHUS B
CTaJIIX M YyryHax rnociie 3arsepaeBanus. [lonumopdHbie mpeBpaleHus B )KeJIe3HbIX cIlaBaX. Boiienenue u
pacTBOpEHHE BBICOKOYIIIEPOMUCTHIX (a3. ['paduTuzanms UEeMEHTHUTA. ODBTEKTOUTHOE MPEBPAICHUE
aycreHuTa. Aycrenutm3anus. CTpykTypa JerupoBaHHOW cranu. [lepBuuHbie W BTOpHYHBIE (a3bl B
JerupoBaHHON ctainu. CTPYKTYphI cTaliel pa3IuyHbIX CUCTEM JIETUPOBAHUS.

Pazgea 5. CrpykrypooOpa3zoBaHue B IBETHBIX cIJIaBaXx. Meap U ee CIUiaBbl. AJIIOMUHUH €ro
cruiaBbl. TuTaH u ero criaBbl. Hukens u ero criaBbl. OJIOBO U €70 CIUIABBI.

4.3 JlaGoparopHble padoThl (0uHast popma o0yueHHs)

Ne JIP Ne HaunmeHnoBanue 1abopaTopHbIX paboT Ko:-Bo yacos
pasznena
1 3 N3ydeHune guarpaMMbl COCTOSTHUS JKEJI€30yTIEPOAUCTHIX CIIABOB 2
2 4 MHUKPOCKOIMYECKOE UCCIENOBAHUE CTPYKTYPBI YIVIEPOAUCTBIX CTAJICH 3
3 4 MUKPOCKONMYECKHE UCCIICIOBAHUS CTPYKTYPHI JISTUPOBAHHBIX CTaJICH 3
4 4 MHUKPOCKOIIMYECKOE  HCCIENOBAaHUE CTPYKTYpPhl LIEMEHTOBAaHHBIX 3
IeTajien
5 5 MHUKPOCKONIMYECKOE UCCIENOBAHUE CTPYKTYPBI MEIHBIX CILUIABOB 2
6 5 MUKpPOCKONTMYECKOE  HUCCIEAOBAHHE  CTPYKTYpPbl  AJIIOMUHHUEBBIX 3
CILUIaBOB
Wroro: 16
4.4 llpakTuyecKkue 3aHATHS (CEMHHAPHI)
a) ouHas popma oOyueHHS
Ne 3ansaTus Ne Tema Kos-0
paznena 4acoB
1 1 N3yuenune kpucraummaeckux CTpykTyp B nporpamme Powder Cell 2
2 1 OmnpeneneHue 3I€MEHTOB CUMMETPUU MOAeNel KpucramioB. Buna 2
CUMMETPHH, KaTErOpHil, CHHTOHUHU.
3 2 W3ydyeHue nuarpaMM COCTOSIHHS CILIABOB JABYXKOMIIOHEHTHBIX 2
CHCTEM
4 2 W3ydeHne quarpaMm COCTOSIHUSI TPOMHBIX CILIABOB 2
HWroro: 8
0) 3aouHas popma oOyueHHS
Ne 3ansTus Ne Tema Koz-50
pasznena 4acoB
1 1 W3ydenune KpucTaJulndeckux cTpykTyp B nporpamme Powder Cell 2




Ne 3ansaTus Ne Tema Kos-50
paznena 4acoB
2 2 N3ydyeHnne puarpaMm COCTOSIHUS CIJIABOB  JIBYXKOMIIOHEHTHBIX 2
CUCTEM
3 3 N3ydenune guarpaMmMbl COCTOSTHUS JKEJI€30yTIEPOAUCTHIX CIIAaBOB 2
4 4 MUKPOCKOIIMYECKUE  HCCIEAOBAHUSA  CTPYKTYPBI  JIETUPOBAHHBIX 3
cTajneu
5 5 MUKPOCKOIIMYECKOE  UCCIEAOBAHUE  CTPYKTYPBI  AJIIOMHUHHMEBBIX 3
CILJIAaBOB
HUroro: 12

4.5 CamocTosiTe/IbHOE H3y4YEeHHE Pa3/1e/10B AUCHUIINHBI

a) ouHas hopma 0OydeHHs

Ne HanmeHnoBaHue pa3zienoB U TeM AJ CaMOCTOATENBHOTO U3yUEHHS Koz-so
paznena 4acoB

1 DopMHUPOBAaHUE CTPYKTYPHI OTIUBOK. 3,6

2 KonnentpannonHoe nepeoxiaxacHrue. BHyTpukpucrauinueckas JUKBaIus. 3,6

3 Huddy3nonnoe  HacblmieHHe  MeTaioB.  I[lepekpucrammmzanuss — 1pu 3,6

i Gy3nOHHOM M3MEHEHUH COCTaBA.

4 DBTEKTOUHOE MPEBPALICHUE AYCTCHUTA. AYCTCHUTU3AIUA. 3,6

5 OII0BO H €r0 CILIABHI. 3,6
Wroro: 18

0) 3aouHas popma oOydeHUs

Ne HaumenoBanue pa3ienoB U TEM AJIA CAMOCTOSITEILHOTO U3yUEHUS Kon-Bo
paznena 4acoB
1 ITopucrocts. JIukBanusa. @opma kpucramuios. Poct kpucramios. 9
2 JuarpaMmbl cOCTOSIHUS CIUTaBOB. KOHIIEHTpAIIMOHHOE MTEPEOXIIaKICHHE. 8

BHyTpukpucraninieckas JUKBaIHsl.

3 CrpykTypHble u3MeHeHHsT npu aedopmannu. CTpyKTypHBbIE W3MEHEHHS IpU 8
XOJIOJHOM MIacTU4ecKoi nedopmany. YIPOUYHEHHE U pa3pylIeHUEe METaIOB.
CrpyKTypHBIE U3MEHEHUS NPU Harpese 1e(OpMHPOBAHHOIO MeTajuia. BiusHue
TEMIIepaTypbl U CKOPOCTH ehopMaIK Ha CTPYKTYPY U CBOMCTBA METAJLIOB.

4 [TomumopdHBIe TpeBpaIeHus B )KEJIe3HBIX CIJIaBax. BeIeneHne u pacTBOpEHHE 8
BBICOKOYTJIEpOIUCTBIX  (a3. ['padurusanmss 1eMEHTHTAa. DBTEKTOUIHOE
MpeBpalleHue aycteHuTa. AycreHutusamusa. CTpykTypa JErMpOBaHHOM CTaJIH.
[lepBuunble W BTOpUYHBIE (a3bl B JETUPOBaHHON ctanu. CTPYKTyphl cranen
Pa3JIMYHBIX CHUCTEM JICTUPOBAHHSI.

5 AJIIOMUHHUN €ro CIuIaBbl. TUTaH U ero ciutaBbl. Hukens u ero cruraBbl. OJI0BO U 10
€r0 CILIABEL

Hroro: 43

5 YyeOHO-MeTOaAMYECKOE 00ecIeUeHHue TUCIUTIINHBI

5.1 OcHoBHas 1uTEpaTYypa

5.1.1 Komapos O.C., KepxenueBa JI.®., MakaeBa I'.I'. MaTtepuanoBeaeHue B MalIMHOCTPOEHUH.
YueOHUK [ DNeKTPpOHHBIN pecypc] / Bricmas IKoJa, 20009. Pexum JOCTyTIa:
http://biblioclub.ru/index.php?page=book&id=144216




5.1.2 boroayxos, C. 1. Marepuanosenenue [Dnektponnsiii pecype] / C. WU. borogyxos - OI'Y,
2013. Pexxum moctyma: http://artlib.osu.ru/web/books/metod all/4027 20140109.pdf

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

5.2.1 MarepuanoBeeHue W TEXHOJOTHS MeTauioB [TekcT]: y4eOHWUK Mg BY30B TIO
MalIMHOCTPOUTENBHBIM CHEUANTBHOCTIM / o pea. M. I'. ®@etucosa.- 5-e u3z. , crep. - Mocksa : Beiciias
mikona, 2007. - 862 c. : ui. - bubmuorp. : c. 849-854. - ISBN 978-06-004418-8.

5.2.2 bycnaeBa, E.M. MarepuanoBenenue. OTBETbI Ha BOIPOCH [DNEKTpOHHKIN pecypc] / E.M.
Bbycnaesa - Aii [Tu Op Meaua, 2010. Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=79688/
2.4 Tpaxkuna, H.}O. Marepuanosenenue: yyebHoe mocobue ansi OakagaBpoB BY30B IO HalpaBJICHUIO
150100 «MatepuanioBenenue u texHonorun Marepuanos» / [H. 1O. Tpskuna u ap.]. - Opck: U3a-so OI'TU
(pummana) OI'Y, 2012. - 257 c.: un. - bubmuorp.: c. 257. - ISBN 978-5-8424-0596-1.

5.2.3 Tpskuna, H.}FO. MarepuanoBenenue [ DIeKTpOHHBIN pecypc]: yuedHoe mocodue / [H. FO.
Tpsikuna u ap.]. - DnekrpoH. TekcroBbie naH. ( 1 ¢aitn: 4,67 MB). - Opck: OI'TH, 2012. -Adobe Acrobat
Reader.

5.3 llepuoguveckne U3TaHUsA

1. // MerannoBeneHne u TepMudeckas 0opaboTka
2. // ®u3rka METaNIOB ¥ METAJNIOBE/ICHHUE.

5.4 UnTepHeT-pecypcesbl

5.4.1. CoBpemeHnHble npogeccnoHaIbHbIe 0a3bl JAHHBIX H HH(POPMALMOHHbIE CIIPABOYHbIE
CHCTeMBbI

1. becrutatnas 6a3a nannabix ['OCT — https://docplan.ru/ JlocTym cBOOOIHBIA.
2. HWuadopmammonnas cucreMa "EmxmHoe OKHO JocTyma K oOpa3oBarelbHBIM pecypcam' -
http://window.edu.ru/ Jloctyn cBOOOIHBI.

5.4.2. Tematuueckue npodeccuoHa/JIbHbIe 0a3bl JAHHBIX U HHGOPMALMOHHbIE CIPABOYHbIE
CHCTEMBI

1. MarepuanoBeznenue - http://www.materialscience.ru/ Jloctyn cBOOOIHBIH.
2. EmmHoe oOKHO jgocTyma K oOpa3oBaTeNbHBIM  pecypcaM.  MammHOCTpOeHHe -
http://window.edu.ru/catalog/?p_rubr=2.2.75.11 JIocTymn cBOOOHBIH.

5.4.3. DnekTpoHHbIE OMOJIMOTEYHbIE CHCTEMbI

1. OBC «YHuBepcuterckas O6mbmuoTexa oHsaitn» — http:// www.biblioclub.ru/ TTocne perucrparuu
JOCTYI BO3MOXKEH U3 JII000W TOUKHU ceTu MIHTepHeT.

2. OBC Znanium.com — https://znanium.com/ [locie perucrparnuu JOCTYN BO3MOXKEH M3 JIFOOOU
TOYKH ceTH MIHTepHET.

5.4.4 lonosnuTtenbHble UHTEpHET-pecypchl

1. BestReferat.ru - bank pedeparoB, mHUIIIOMBI, KypCOBBIE€ pPaOOTHI, COYMHEHUS, JTOKJIAIbIl—
www.bestreferat.ru Jloctyn cBoOOIHBIA.
2. Pandia.ru - DHnmknonenus 3HaHUu» — www.pandia.ru JlocTyn cBOOOTHBIHA.
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5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHpOPMAUMOHHBbIE
CIIPaBOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMAIIMOHHBIX TEXHOJIOT Wil

Tun nporpammuoro obecrnieuenusi | HanmeHoBanme Cxema JIMIEH3UPOBAHUS, PEKUM JOCTYIA
OnepalHoHHas cHcTeMa Microsoft Windows | [ToAmAcKa Enrollment for Education Solutions
(EES) o rocymapcTBeHHOMY KOHTPaKTy
OducHbIif makeT Microsoft Office Ne 2K/17 ot 02.06.2017 .
becnnarnoe 10,
Mureprer-Opaysep Google Chrome http://www.google.com/intl/ru/policies/terms/

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JTUCIHILINHBI

VYyeOHast aynuTopuu JUIsl IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THUIMA, JJIsl IPOBEICHUS TPYIIOBBIX U
UHIUBUAYAIBHBIX KOHCYJbTAllUl, TEKYLIETO KOHTPOJISI M INPOMEXYTOYHOM arrecrauuu. B ayautopuu
MMEeTCs] MePCOHANBHBIM KOMIIBIOTEP C YCTAHOBJICHHBIM JIMLIEH3MOHHBIM MPOTPAMMHBIM OOECIeueHueM U
MYJIbTUMEINIHOE 000pya0BaHUE (IIPOEKTOpP, SKpaH, 3BYKOBbIE KOJOHKM). /laHHOE 000pyAOBaHHE aKTHBHO
UCIOJIb3YETCs MPU POBEJACHUH JIEKIIMOHHBIX 3aHSITHH.

Jnis mpoBefieHHs NPAKTHUECKUX 3aHATHH M J1aOOpaTOpPHBIX PAa0OT MpeaHa3HAueHBl CIEAYyIOIIUe
aymutopun: ayna. Ne4-104, ayn. Ne4-106, aya. Ne4-108, ayn. Ne 4-212. Aynutopun OCHaIIEHbI
naboparopHeiM oOopymoBanueM: anekrponedamu SNOLL, mydenpHOl meusto MII-1, ctankom ams
nui@oBaHus, MONUPOBAHUS OOPa3LOB, CTAHKOM MIIUG. MOJHUP. C aBTOMATHYECKUM JIepiKaTesieM,
YCTaHOBKOM /IS 3alpeccoBKU 00pa3uoB, TBepromepoM bpunemns TII-2M, tBepromepom Poxsemna TK-2,
MeTauIorpapuIecKuM MHKPOCKOIIOM MUM-7, MHKPOTBEPIOMEPOM I[IMT-3, ONTUYECKUM
MmeTtajuiorpaduueckum Mukpockonom ZEISS 1.

[TomereHust 1Jisi CaMOCTOSATENBHOW pabOThl OOYUYaAIOMIMXCS OCHAILEHBl KOMITBIOTEPHON TEXHHUKOH,
noakiIoueHHO Kk cetn «MHTepHeT», M obecrneueHueM JAO0CTyNa B D3JIEKTPOHHYIO HH(GOPMalMOHHO-
oOpazoBarenbHy0 cpeay OpcKoro ryMaHUTapHO-TEXHOIOTHUECKOTO HHCTHTYTA (prnmana) OI'Y (aya. Ne 4-
307).

Bce mepeuncneHHble ayTUTOPUM OCHAICHBI KOMIUIEKTAaMH YYEHHUYECKOW MeOeln, TeXHUYECKUMHU
CpelncTBaMHu OOYUEHHMS, CIY)KAIUMH JIJIS1 TTPEICTABJICHHS Yy4eOHOU MH(pOpMaInK OOJIBIIION ayTUTOPHH.

HanmeHnoBanue nomMeneHus MatepuanbHOC-TEXHUIECKOE 00eCIIeUeHHe

VYyeOHbIC ayIUTOPHUH: VYyebnas mebenb, KjaccHas J0CKa, MYJIbTUMEIUNHOE
- JUI IPOBEICHUS 3aHATUH JIGKLIMOHHOTO THUIIA, obopynoBanue (MPOEKTOpP, SKpaH, MEPCOHAIBHBIN
- JAnd  TPYNNOBBIX W WUHIUBUAYaJIbHBIX | KOMIBIOTEp WJIM HOYTOYK C BBIXOJAOM B CETh
KOHCYJIbTallUH; «HTEpHETY)

- s TEKyHero KOHTPOJISI M IPOMEXYTOUHOM

aTTecTaluu

Aynurtopuu Ui TIPOBENEHUS  MPAKTHYECKHUX | YueOHas Mebelb, HarJsiHbIe nocoous,
3aHATHUH U 1a00pPaTOPHBIX paboT MyJIbTHMEIUIHOE  00opynoBaHHe  JabopaTopHOE

obopynoBanue (amexrporneun SNOLL, mydenbHbIe
neun MII-1, cranok mist nuMdoBaHus, MOTUPOBAHUS
00pa3noB, CTaHOK NUTU{}. TOJUP. C AaBTOMATHYECKUM
JeprKaTesieM, YCTaHOBKA JUIsl 3allPECCOBKU 0Opa3LoB,
tBepaomep bpunemns TUI-2M, tBepaomep Poxksemia
TK-2, meramnorpapudeckue Mukpockonst MUM-7,
MHKPOTBEPIOMEDP [IMT-3), ONTHUYECKUHN
Metautorpaduueckuii Mukpockon ZEISS

[TomenieHune st CAMOCTOSITETBHON pabOTHI VYdeOHass MeOenb, KOMITBIOTEPHI C BBIXOJOM B CETh
«UHTEepHeT» ®  o0ecmeueHWeM  JOCTyna B
AIIEKTPOHHYIO nH(}pOpMaAITMOHHO-00pa30BaTEIHHYIO
cpeny Opckoro T'yMaHMTapHO-TEXHOJOTUYECKOTO
WHCTUTYTa (punmana) ory, MIpOTrpaMMHOE
obecrnieueHue
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Jdns  npoBeleHWS — 3aHATHH  JIGKIMOHHOTO  THINA  WCIOJNB3YIOTCS  CIEAylome  HaOOopbI
JI€MOHCTPALIMOHHOTO 000PYI0BaHMs U y4eOHO-HATIIsAHbIE TOCOOuSI:
- IPE3EHTALUH K KypCY JICKITHH.
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