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1. HEJIX OCBOEHUA

1.1

Iens ocBOEHHS AUCIUIUTMHEI — (POPMUPOBAHIE KOMIIETCHINH, B COOTBETCTBHE C YUCOHBIM IUTAHOM, a TaK XK€ MOTyIeHHe
cTyzeHTaMu 0a30BBIX 3HAHHMI U HaBBIKOB B 001aCcTH (POpMUPOBaHUS (Pa30BOr0 pPaBHOBECHS, CTPYKTYPHI 1 CTPYKTYPHBIX
3JIEMEHTOB MaTEPUaJIOB, ONPECISIONINX UX CBOHCTBA.

1.2 | 3amaum MTUCIUTUIMHEL - HAYYUTh:

1.3 | - mpexcTaBieHUAM 00 OCHOBHBIX IPYNIIaX METAJUTMYECKIX U HEMETAJUTMUECKUX MAaTEPHAIIOB;

1.4 | - ycraHaBIMBaTh CBSI3H MEXAY (a30BBIM cOCTaBOM, (ha30BBIMH IIPEBPAILCHUSIMI U MUKPO- U MaKpOCTPYKTYpOH
MaTepuaioB, GOPMUPYIOIIEH X CBOWCTBA;

1.5 | - ICTIONTB30BaTh 3aKOHOMEPHOCTH MPOIIECCOB KPHCTAJUTU3AIINH, TIACTHYECKOH nedopmarin 1 (ha30BBIX MPEBPAICHUH ¢
HCTIONB30BAaHUEM AUArpaMM (a30BOTO PABHOBECHS PEATBbHBIX CHCTEM JUIS aHAIN3a CTPYKTYpOOOpa30BaHUS MaTEpHAIIOB H
(hopMHpOBaHUS UX CBOMCTB;

1.6 | - ©CIONIB30BaTh MPEACTABICHUS 00 OTKIOHEHUSX OT (ha30BOTO PABHOBECHS JUIS aHAIN3a CTPYKTYpP U 00IIEro ypOBHS
CBOMCTB B pealbHbIX MeTaJIax M CIIIaBax;

1.7 | - aHanmu3y cTpyKTypooOpa3oBaHus B MPoLecce TEPMUIECKOH 0OpabOTKU cTalell U YyryHOB, IBETHBIX CILIABOB;

1.8 | - ocHOBaM TEOPUH TEPMUIECKON, XUMHUKO-TEPMUIECKON 1 TEPMOMEXaHHIECKOH 00paboTOK;

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI
Bbiok OIT: b1.B.JIB.04
2.1 TpeboBanus k l]pellBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 | Kpucrammorpadus
2.1.2 | DaexTpoTexHUKa
2.1.3 | be3zomacHOCTb KHU3HENEATENBHOCTH
2.14 |MaremaTuka
2.1.5 | Xumus
2.2 JucuunianHbl (MOAY/I1H) U NPAKTHKH, JUIsl KOTOPBIX 0CBOCHHE JAHHON JUCHUIIINHBI (MOAYJIS) HEO0X0AHMO KaK
npeamecTBylomee:
2.2.1 | AromHOe cTpoeHue da3
2.2.2 |buoxumus HaHOMAaTepUAIIOB
2.2.3 | mxeHepust HOBEPXHOCTH
2.2.4 | MeramioBeneHnue u TepMUUecKast 00paboTka METa/IOB
2.2.5 |Meronsl ucciaenoBaHus CTpyKTyp U MaTepuanos. Hacts 1
2.2.6 |Meroms! nccnenoBaHns (pU3NIECKUX CBOMCTB MOIYIIPOBOAHUKOBEBIX CTPYKTYP
2.2.7 |Hanomarepuasl
2.2.8 |Hayuno-nccnenoBarensckas paboTta
2.2.9 |HayuHo-nccnenoBarensckas paboTa
2.2.10 |HayuHo-HMccnenoBaTenbckas padoTa
2.2.11 |HayuHo-HccnenoBaTenbckas padoTa
2.2.12 | CBepxTBep/ibie MaTepUAIIbI
2.2.13 | TexHOIOTHH MaTEPUATIOB C 0COOBIMU (PHU3UUECKUMHU CBOMCTBAMHU
2.2.14 |®da3oBble U CTPYKTYpPHBIE H3MEHEHH IIpH GOPMUPOBAHUM MAaTEPHANIOB U SMUTAKCUAIIBHBIX CTPYKTYP
2.2.15 |®usuka MarHUTHBIX SBICHUIT
2.2.16 | ®usuka nMoaynpoBOAHUKOBBIX TPHOOPOB
2.2.17 | ®uzuka MpoOYHOCTH
2.2.18 | ®uzuka NPOYHOCTH U MEXaHUYECKUE CBOIICTBA MaTepHaoB
2.2.19 | ®u3uKO-XMMHS METAJUIOB U HEMETAIMYECKUX MaTepHalioB
2.2.20 |®uzuueckie OCHOBHI Ae()OpMaIiH U Pa3PYIICHIUS
2.2.21 | AroMHas ¥ JIEKTPOHHAS CTPYKTYpa MTOBEPXHOCTH U MK (a3HBIX TPAHHUIL
2.2.22 | KoMno3uuroHHbIE MaTEPHUAIIBI
2.2.23 | KoHcTpyupoBaHue KOMIIO3UIIMOHHBIX MaTepUaIOB
2.2.24 | Meronpl Hccie0BaHus CTPYKTYp U MaTepuaioB. Yacts 2
2.2.25 |TloBepXHOCTHOE MOAMDHUITUPOBAHNE MATEPHATIOB U 3AIIUTHBIC TIOKPHITHS
2.2.26 |Ilpom3BoACTBEeHHAS IMPAKTHKA ITO MOIYICHHIO IPO(heCCHOHATBHBIX YMEHHUH U OIBITa IMTPO(YECCHOHAITBHOM I TeITBHOCTH
2.2.27 |IIpou3BOACTBEHHAS MPAKTUKA IO MOJYICHHUIO MPOGECCHOHATBHBIX YMEHHI U ONBITa MPOGECCUOHATBHON JIeITEIbHOCTH
2.2.28 |Ilpomn3BojcTBEHHAs IIPAKTHKA IO MOIYYCHUIO NPOPECCHOHATBHBIX YMEHHHI 1 OTbITa NPOGECCHOHATBHOH AESTETbHOCTH




2.2.29

ITpou3BoCTBEeHHAs MIPAKTHKA IO MOIYYCHUIO MPOPECCUOHANBHBIX YMEHHI U OIBITa TPO(ECCHOHATBHON ASSTEIbHOCTU

2.2.30 | CneunaibHbIe CIIIaBBI

2.2.31 | ®usnyeckoe MaTEpUATOBECHUE CIUTABOB C 0COOBIMU MarHUTHBIMH CBOWCTBaMH, 4acTh 1. MarHUTHO-MSTKAE CILIaBbI
2.2.32 | ®usnyeckoe MaTEpUATIOBEICHUE CIUTABOB ¢ 0COOBIMU MarHUTHBIMH CBOWCTBAMH, 4acTh 2. MarHUTHO-TBEP/IbIE CIIIIABHI
2.2.33 | AMop¢HBIEe, MUKPO- 1 HAHOKPHUCTAJUTMIECKIE MATEPUAITBI

2.2.34 | buo¢usuka

2.2.35 | BricokoTemInepaTypHas COBMECTUMOCTb MaTEpUaIOB

2.2.36 |BsIcokoTeMIepaTypHbIE B CBEPXTBEpble (YHKIMOHAIBHBIE M KOHCTPYKIIOHHBIE MaTePHaIIBI
2.2.37 |KomnbroTepHbIe 1 HH(GOPMAIIMOHHEIE TEXHOIOTHH B HAyKe U TIPOU3BOICTBE

2.2.38 | MarepuanoBeneHle U TEXHOJIOTHH ITEPCIIEKTUBHBIX MaTepHAIIOB

2.2.39 | Meroapl HcceIOBaHUS XapaKTEPUCTHUK U CBOWCTB MaTepHalIOB

2.2.40 | Metoapl 37€KTPOHHON MUKPOCKOIIUY [l MATEPUAIOB TBEPIOTENBbHON AIIEKTPOHUKU
2.2.41 |Metposorus 1 HCTbITaHKs (HYHKIIMOHATIBHBIX MaTEPHUAIIOB

2.2.42 | MOHUTOPHUHT TEXHOJOTHI

2.2.43 | OcHOBBI OMOOPTaHUYECKON XUMUN

2.2.44 | OCHOBBI MOAETHPOBAHHSI HA ATOMHOM yYPOBHE

2.2.45 | OcHOBBI HAYYHO-TEXHUUECKOTO IIEPEeBOIa

2.2.46 |IlpaxTHka Hay9HO-TEXHHYIECKOTO IEPEBOAA M PEAAKTHPOBAHIL

2.2.47 |Pemenne npodecCHOHATBHBIX 33/1a4 C TOMOIIBIO SA3BIKa IPOrPAMMHUPOBAHUS

2.2.48 | CTpyKTypHBIE METO/IbI HCCIICOBAaHUS HAHOMATEpUAJIOB

2.2.49 |TeH30pHBIC METOIBI B KPUCTALIO(DHU3HKE

2.2.50 | TexHosorus noay4eHus KpUCTAILIIOB

2.2.51 | dusmnueckre OCHOBBI MarHETH3Ma U MPOIIECCHI IEPEMArHMUMBaHUs MAaTEPHAIIOB
2.2.52 | dusmnueckue CBOMCTBA MPUIIOBEPXHOCTHBIX CJIO0EB U METO/IBI X HCCIIEAOBaHUI
2.2.53 | ®yHKIMOHATIBHBIE HAHOMATEPHAIIbI

2.2.54 | XuMudeckue criocoObl MOTydeHUsT HaHOMAaTepPHAaIoB

2.2.55 | XuMHsI ¥ TEXHOJIOTHUS TIOJTMMEPHBIX MaTEPHAIIOB

2.2.56 | buoopranudeckas XuMus

2.2.57 |BricokoTemnepaTypHble KepaMUIeCKIe MaTepHabl

2.2.58 | XKapomnpouHsie U pagraliMOHHO-CTOWKHAE MaTEPHAIIBI

2.2.59 |KBaHToBas Teopus TBEpAOTO Tena

2.2.60 |MaremaTHueCKOE U KOMIIBIOTEPHOE MOAEIUPOBAHIE MAaTEPUAIOB U MIPOLIECCOB AIIEKTPOHUKU
2.2.61 |MeTtonsl HCCIEAOBAHUS MaKpO- M MHKPOCTPYKTYPHI MaTepHaoB

2.2.62 |Metonsl HeapaMeTPHUECKON CTATUCTUKU

2.2.63 | Hekoropsle 1aBbl KPUCTAIUIOXUMUU

2.2.64 |OObemMHBIE HAHOMATEPHAIIBI

2.2.65 |Ilporeccs! momydeHns 1 00pabOTKN CBEPXTBEPABIX MaTePHaIOB

2.2.66 | CtpykTypa 1 TEXHOJIOTUYHOCTh CIJIABOB

2.2.67 | DU3MKO-XUMHUS IBOJIOLUHU TBEPAOTO BEIIECTBA

2.2.68 | S1nepHO-CIEKTPOCKOIMMUYECKUE U CHHXPOTPOHHBIE METO/BI UCCIIE0BAHUN

2.2.69 | ArrecTanus W HCHBITaHHUS BEICOKOTEMIIEPATYPHBIX M CBEPXTBEPABIX MATEPHAIIOB
2.2.70 | Arrectanus u cepTH(GUKAIMS U3ACTUHA DISKTPOHHON TEXHUKH

2.2.71 |KowmmnberoTepHble 1 HH(GOPMAIIMOHHBIEC TEXHOIOTHA B HAyKe U MPOU3BOACTBE (DYHKIIMOHAIBEHBIX MaTCPHAIIOB
2.2.72 | MarepuanoBeeHUE U TEXHOJIOTHH NEPCIEKTUBHBIX MaTEpUaIOB

2.2.73 | Marepuaisl ¥ 3J1€MEHTbl CHUHTPOHUKU ¥ CIUHBOJIHOBOM ONTHKU

2.2.74 | MeHemKMEHT KauecTBa

2.2.75 | Meramnuyeckue MaTepuabl U KpYIHBIX TPAHCTIOPTHBIX CUCTEM

2.2.76 | MerannoBeneHue BHICOKOIIPOYHBIX CIIJIABOB

2.2.77 |Metonmonorus 1 NpaKkTUKa ONpPEAeNeHHs pa3MEPHBIX XapaKTePUCTUK MaTepHalIOB
2.2.78 | MeTon010rus HAyYHBIX HUCCIEOBAHMUIMA

2.2.79 |Onrnueckue sBICHUS B KpucTawiax. YacTs 2

2.2.80 |OcHOBBI KIIETOYHOH OHOTIOTHH

2.2.81 | OdopmieHue pe3yabTaToOB HAYTHOU JIEATEILHOCTH




2.2.82 |IIpaxruueckoe mpUMEHEHHE TeOpUU (PyHKIMOHAIIA HIEKTPOHHOHN MIIOTHOCTH

2.2.83 | CuMmerpust HAHOCUCTEM

2.2.84 | CoBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOIUU B CTPYKTYPHOM aHAIM3e

2.2.85 | CneKTpoCcKONMYECKUE U 30H/10BbIE METOIbI

2.2.86 | TepmomexaHnveckass 00pabOTKa METAJIIOB U CILJIABOB

2.2.87 | YupaBieHue KOJUIEKTHBAMH

2.2.88 | YnpasneHue NpoeKraMu

2.2.89 | XuMuveckre OCHOBBI OMOJIOTHYECKUX MPOIIECCOB

2.2.90 |ludpoBoe mMaTepuanoBeneHue

2.2.91 |Hopwmsl u npaBuia opopmicaus BKP

2.2.92 |TloaroToBKa K MpOIEAype 3alIUThI U 3aIUTa BBIMTYCKHON KBaTH()UKAIIMOHHON PabOoThI

2.2.93 |TloaroToBKa K MpOIEAype 3alIUThI U 3aIUTa BBIMTYCKHOH KBaTH()UKAIIMOHHON PabOThI

2.2.94 |TloaroToBKa K MpOIEAype 3alIUThI U 3aIUTa BBIMYCKHOH KBaTH()UKAIIMOHHON PabOoThI

2.2.95 |IloarotroBka K MpoIeAype 3aIUThI U 3allUTa BBITYCKHOIN KBATH(DUKAIHOHHOH PaOOTHI

2.2.96 |llpenaumiaoMHas MPaKTHKA IS BHIMOJIHEHUS BBITYCKHOM KBAIM(UKALMOHHON pabOTHI

2.2.97 |llpenoumiaoMHas MPaKTHKA s BHIMOJHEHUS BBITYCKHOM KBAIM(UKALIMOHHON paObOTHI

2.2.98 |IlpenaumnoMHasi IPAKTHKA ISl BEITOTHEHHS BBITYCKHONW KBaTH(UKAIIMOHHON paboThI

2.2.99 |IlpenmumnoMHasi IPAKTHKA ISl BEITOTHEHHS BBITYCKHON KBaTH(UKAIIMOHHON paboThI

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-1: Cnioco06eH K MOUCKY HOBBIX HANPABJIEHUH HAYYHBIX HCCIeI0BAHUI U CHHTE3Y 3HAHUIA B 00J1aCTH MaTepUAaJIOBeleHUs
H TEXHOJO0THH MAaTEepPHUaJoB, CIIOCO0EH Oq)OpMJ'lSlTI) TEXHUYECKHE 3aJaHUA U OTYETHBIC MAaTEPHUAJIBI 10 IIVIAHUPYEMbBIM U
NMPOBeIeHHbIM MCC/IE10BAHUSIM

3HaTb:

TTK-1-32 OcHOBHBIEC 3aBUCIMOCTH 3KCILTyaTallMOHHBIX CBOMCTB MaTEPUAIOB OT TEXHOJIOTUIECKIX (PAKTOPOB THITOBBIX PEKHMOB
TEPMHUYECKOI 1 XUMHUKO-TEPMHUIECKO 00paboTKI

TIK-1-31 3akoHOMEpPHOCTH, ONMKCHIBAIOIINE CBSI3M MEXIY IapaMeTpaMy CTPYKTYPHI M apaMeTpaMu PU3UUECKUX, XUMUUECKUX U
MEXaHHYECKHX CBOMCTB

IIK-3: Cnioco6eH y4acTBOBATH B Pa3pad0TKe MHHOBAIMOHHBIX TEXHOJIOTHYECKHX MPOIECCOB B 00J1aCTH MAaTEePUAJIOBEIeHUA
H TEXHOJOTHH MAaTEPHUAJTIOB

3HaTh:

[1K-3-32 MetaninyecKkie i HeMeTaUTHYEeCKHEe KOHCTPYKIIMOHHBIC 1 HHCTPYMEHTAJIbHbIC MaTEPHAIIbI, X CBOHCTBA, TUIIOBBIC
CTII0COOBI 0OBEMHOTO 1 TIOBEPXHOCTHOTO YIPOYHEHHUS

TTK-3-31 3akoHOMEPHOCTH, ONMCHIBAIOIINE CBSI3H MEXIY MapaMeTpaMu 00paObOTKA U MapaMeTpaMu CTPOEHHs (COCTaBa U
CTPYKTYPBI):

- TEOPHUHM HBOJIIOLIMU CTPYKTYPBI U COCTaBa MaT€pHUaoB NPH BHEIIHUX TEPMUUYECKUX, TEPMOMEXAHUUECKUX U Ap. BO3ACHCTBUSX;
- DBOJIFOLUH Ae(EKTHOH CTPYKTYPHI KPHCTAIIIOB;

- BO3Bpara U peKpUCTaIIIN3aluY;

- (ha30BBIX MpEBpAILCHUIT U 1.

OIIK-6: Cnoco6eH NPHHUMATL 000CHOBAHHbIE TeXHUYECKHE PellieHHs B NPO(ecCHOHATBHOI JesiTeJIbHOCTH, BLIOUPATh
3¢ (eKTHBHDBIE H Ge30NaCHBIE TEXHHYECKHE CPEICTBA H TEXHOJIOTHH

3HaTh:

OIIK-6-33 CtangapTsl Ha HHCTPYMEHTAIbHBIC U KOHCTPYKI[HOHHBIE MAaTEPUAIIBI;

OIIK-6-32 3aKOHOMEPHOCTH BIHUSHUS TEXHOJOTHYECKUX (hAKTOPOB THITOBBIX PEKUMOB TEPMUICCKON M XUMUKO-TEPMUIECKON
00paboTKI Ha XUMHUECKHH U (ha30BBIH COCTAB, a TAKKe SKCIUTyaTAIlHOHHBIE CBOMCTBA 00pabaThIBaeMbIX MaTEpHAIIOB;

OIIK-6-31 OCHOBBI TEOPUH ¥ TEXHOJIOTHH TEPMUIECKOH M XMMHUKO-TEPMUIECKON 00paboTKy;

IK-3: Cnocoben Y4acTBOBATH B pa3pa60TKe HHHOBAIIUOHHBIX TEXHOJOTHYIECCKHUX MPOLIECCOB B 00JacTH MaTepUuaJI0BE/ICHUSA
H TEXHOJIOTMU MaTepHaJI0B

YMmerb:

[IK-3-V1 IlpuMeHATs 3HaHUA 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTAHUYECKUX M OPTAaHUYECKUX MAaTEPHUANIOB, IIPHHITUIIAX
BBIOOpPA MaTEPUANIOB AT 33JaHHBIX YCIOBHH SKCIITyaTalluH ¢ y4eTOM TPeOOBaHHH TEXHOIOTUYHOCTU, SKOHOMUYHOCTH,
Ha/IeXKHOCTHU U JJOJITOBEYHOCTH, SKOJIOTMYECKHUX MOCIEICTBUNA UX IPUMEHEHUS IIPU IIPOEKTUPOBAHUY BEICOKOTEXHOJIOTUUECKUX
IPOLIECCOB

OIIK-6: Crioco0eH NpUHUMATL 000CHOBAHHBbIE TEXHMYECKHE PellleHHs B IPO)eCCHOHAIBLHOM /1eTeJIbHOCTH, BLIOUPATh
3¢ dexTUBHBIE U 0e30NacHbIe TEXHHYeCKHe CPeACTBA U TeXHOJIOTHH




YMmerb:

OIIK-6-Y1 CoueraTs TEOPHIO U MIPAKTUKYy MaTCPHATIOBEACHUS IJIs PEIICHNs HHKEHEPHBIX 3a1ad:
- F'oTOBHUTH OOBEKTHI METAIIOrPaGUUECKUX HCCICIOBAHU;

- PaboTath ¢ MeTamorpaguaecKiM MHKPOCKOIIOM;

- UccnenoBate Makpo- 1 MUKPOCTPYKTYPY METAIIMIECKUX MaTEPHATIOB,;

- MI3MepsTh TBEpIOCTH MaTEpHANOB;

IIK-1: CnocodeH Kk MOMCKY HOBBIX HANPABJICHHIT HAYYHBIX HCCIEA0BAHUI U CHHTe3Y 3HAHMI{ B 00.,1aCTH MaTepHaJI0OBeeHUs
U TeXHOJIOTHH MATepHAJIOB, c10c00eH 0()OpPMIISITh TEXHHYECKHE 32/IaHUS H 0TYeTHbIE MaTePHAJIbI 10 IVIAHUPYEeMbIM H
NPOBeeHHbIM MCCIeI0BAHUAM

YMmerb:

[IK-1-¥Y1 Hcnonp3oBaTh B HCCJICAOBaHUAX 3HAHUSA O CTPOCHUH U CTPYKTYPE MaTCpraioB, O MECTOJaxX MCCIICAOBaHHA MAaTCPHUAJIOB

IIK-3: Cnioco6eH y4acTBOBATH B Pa3pad0TKe MHHOBAIMOHHBIX TEXHOJIOTHYECKHX MPOIECCOB B 00J1aCTH MaTePUAJIOBEIeHUA
H TEXHOJOTHH MaTepHuaJjaoB

Baanernb:

ITK-3-B1 Bnageer HaBbIKOM 000CHOBaHHS BBIOOpa KOHCTPYKIIMOHHBIX M HHCTPYMEHTAJIBHBIX MaTEepHaJiOB, CIIOCO0a X
TEPMHUYECKOI 00pabOTKH [T U3TOTOBJICHHSI OCHOBHBIX THITOB U3JIEITUI

OIIK-6: CriocoGeH NpUHMMATH 000CHOBAaHHbIE TeXHMYEeCKHe PellleH!s1 B IPO)eCCHOHAJILHOM /1eITeJIbHOCTH, BLIOUPATh
3¢ dexTUBHBIE U 0e30NacHbIe TEXHHYeCKHe CPeACTBA U TeXHOJIOTHH

Baanernb:

OIIK-6-B1 Bnageer HaBbIKaMu COYETaHUSI TEOPUH U MIPAKTUKU MAaTEPHATIOBEICHU JIJIsl PEIICHUST MH)KCHEPHBIX 3a/1a4:
- ONBITOM aHaMK3a (Pa30BBIX MPEBPAIICHUH B MeTaJIaX U CIUIaBax AJisi 000CHOBaHHS BHIOOpa MaTEPHAJIOB;

- OMBITOM MPAKTHIECKOTO MPUMEHEHHUS METOJI0B 00PaOOTKH M aHAIN3a IKCIIEPUMEHTAIBLHON HH(OPMAIIUU O CTPYKTYpPE
MaTepuaoB;

IIK-1: Cnioco6eH K MOUCKY HOBBIX HAMPABJIEHU HAYYHBIX UCCIEI0BAHNI U CHHTE3Y 3HAHUI B 00J1aCTH MaTepHUAJIOBeleHHs
H TEXHOJOTHH MAaTEepHUaJjaIoB, CIoco0eH Oq)OpMJ'lSlTI) TEXHUYECCKHE 3aJaHUA U OTYETHBIC MATEPHUAJIBI 10 IIJIAHUPYEMBIM U
NMPOBeeHHbIM MCC/IET0BAHUIM

Baanernb:

[IK-1-B1 IIpakrnyecknmMu HaBBIKaMHU IIPOBEACHUS METAILIOTPaQUISCKAX UCCICAOBAHMUM, aHAIN3a MOITYyICHHBIX Pe3yIbTaTOB.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHIU pecypcsbl padoTsl
Pazgen 1. Ctpykrypa
MaTepuasoB.
1.1 Beenenue. Mecto u poJib 5 2 [1K-3-31 JI1.1

JVICITUITIMHEI B ITOJTOTOBKE.
CBsI3b XHUMHYECKOTO,
(ha30BOTO U CTPYKTYPHOTO
COCTaBa CO CBOMCTBaMH.
Merasutsl IPOCTHIE U
HEePEXOHBIC.
Kpucrannueckue pemerku
METaJIOB. AHM30TPOMNHS,
Tekcrypa. /Jlex/

1.2 Toueunslie nedeKTol. 5 2 MK-3-31 JI1.1J12.2
KpaeBble, BUHTOBEIE, 21
CMEIIIaHHbIC TUCIIOKAIIIH.
BosmoxHOCTH CBETOBOM
MHUKpPOCKOITUH B
OIPEACICHHH IUIOTHOCTH
nuciokanui. Poib
JIUCTOKAINH B (pa30BBIX
npeBpatieHusx. /Jlex/

1.3 DHeprus AUCIOKAIUH, 5 2 I1K-3-31 JI1.1J12.2
B3aHMO/IEHCTBHE
nuciokanui. CKonbKeHue u
nepenoi3anme

nuciokaruii. /Jlex/




1.4 MOHO- ¥ NOJUKPUCTALIBL. [K-3-31 J1.1
Ponb moBepXHOCTHBIX
neeKTOB B (ha30BhIX
npeBpanieHusx. /Jlex/

1.5 Uzydenue OIIK-6-Y1 JIL.1J11.2 P1
MeTaJuIorpauIecKoro OIIK-6-B1 IIK-

MUKpockora. /J1a6/ 1-Y1IIK-1-B1

1.6 OcBoeHne MaTepuana OIIK-6-32 TIK- J1.2
nabopaTopHOH pabOTHI 1-31
"Uzyuenue
MeTaJUIorpapuIecKoro
Mmukpockomna'. /Cp/

1.7 [MonroroBka k 1ab60paTOpHOI OIIK-6-Y1 IIK J1.2
pabote "[IpurotoBienue -1-31
o0pasma 11 n3y4eHHs
MUKPOCTPYKTYPBI C
MTOMOIIBIO0 CBETOBOTO
Mmukpockomna'. /Cp/

1.8 [IpuroToBnenue obpasna ajst OIIK-6-Y1 JIT.1J11.2 P2
HU3Y4YEHHUS] MUKPOCTPYKTYPHI C OIIK-6-B1 IIK-

IIOMOUIBIO CBETOBOTO 1-Y1 IIK-1-B1
MHKpockora. /J1ab/

1.9 [ToaroroBka k 1abopaTopHOU ITK-1-31 TIK-3- J1.2
pabote "KoymiecTBeHHBIN 31
MeTajutorpapuuecKuit
ananmus". /Cp/

1.10 | KonmnuecTBeHHbII OIIK-6-Y1 JI1.1J11.2 P3
MeTajutorpapuIecKuit OIIK-6-B1 IIK-
ananms. /J1a6/ 1-Y1 IIK-1-Bl
1.11 [MonroroBka k 1a060paTOpHOI OIIK-6-32 JI1.2J12.2
pabote "Uzydyenue nedexron
KPUCTAIUTMYECKOTO CTPOCHHS
C TIOMOIIBIO CBETOBOTO
muxpockomna'. /Cp/
1.12 | M3yueHue nedexron OIIK-6-Y1 J1.1 P4
KPHUCTaJUIMYECKOTO CTPOCHUS OIIK-6-B1 JI1.2J12.2
C TIOMOIIIBIO CBETOBOTO
MUKpockora. /J1a6/
1.13 | OcBoeHHE TEOPETHIECKOTO OIIK-6-31 JI1.1J12.3
MaTepuaia pasuena 1. /Cp/
Pazgen 2. ®a3oBble
npeBpalleHus B
O0HOKOMITOHEHTHBIX
cucreMax.

2.1 Kpucrannuzamnus meramios. OIIK-6-31 JI1.1 JI1.7
l'omorennas OIIK-6-32 TIK-
KPUCTAJUIM3aLUs, MOJEIb 1-31 IIK-1-32
N.JI. Mupkuna, o6pazoBaHue TIK-3-31
IEHTPOB KPHCTAJUTN3AIIHH.

Kputnueckuii pazmep. /Jlex/

2.2 Poct xpucrannos. Kpussie OIIK-6-31 JI1.1 JI11.7
Tammana. Briusinue OIIK-6-32 TIK-
rapamMeTpoB KpUCTAIU3ALINN 1-31 IIK-1-32
Ha CTPYKTYpY MaTEpHAIIOB. [K-3-31

BripamuBanue
MOHOKpHCTAJIOB.
IMoy4yenne aMmophHBIX
MetamnoB. CTpykrypa
cnutka. /Jlex/




23 AmnnoTtponuueckue OIIK-6-31 JI1.1J11.7
MpeBpaIICHUS. OIIK-6-32 TIK-
Jucddby3noHHEIH 1 cABUTOBOH 1-31 TIK-1-32
(MapTEeHCUTHBII) MEXaHU3MBI TIK-3-31
npeBpauienusa. MaccuBHoe
npespauienue. @a3oBble
nepexonsl | u Il pona.

MarnutHsie
npeBpamieHus. /JIex/

2.4 OcBoEHHE TEOPETUYECKOTO OIIK-6-31 JI1.1J12.3
Matepuaia paznuena 2. /Cp/ OIIK-6-32 K-

1-31 TIK-1-32
I1K-3-31
Pa3gen 3. Baiusinue
IJIACTHYECKOii
nedopManuu HA CTPYKTYPY
M CBONCTBA METAJLIOB.

3.1 OCHOBHBIE MEXaHUYECKHE OIIK-6-32 IIK- JI1.1J12.4
CBOMCTBAa MaTEPHAJIOB. 1-32 TIK-3-31
HcnblTanue Ha pacTsKeHUE,

TBEPJOCTh, yAApHYIO
BSA3KOCTb. MeXaHU3Mbl
XOJIOTHOM MJIaCTHYECKON
nedpopmarun. /Jlex/

32 CTpyKTypHBIE H3MECHEHUS OIIK-6-32 I1K- JI1.1J12.4
MIPH XOJIOTHOM IMJIACTHYECKON 1-31 IIK-1-32
nedpopmarun. M3meneHne IK-3-31
CBOMCTB MeTaJlla Ipu
nedpopmarun. Bosspar u
PEKpHUCTAIIM3ALHS.

HopmanbHblii 1 aHOMaIIbHBIHI
poct 3epHa. JluHamuyeckas
pekpuctamnzanys. /JIex/

33 [ToaroroBxka k 1abopaTopHOH OIIK-6-32 TIK- JI1.2
pabote "MUKpOCTpyKTYpa U 1-31 TIK-1-32
CBOIiCTBa TIK-3-31
JeOpMUPOBAHHOTO U
PEKPUCTAIITH30BAHHOTO
mertamna". /Cp/

34 MuxkpocTpyKTypa 1 CBOMCTBa OIIK-6-Y1 JIL.1J11.2 P5
nehOpMUPOBAHHOTO U OIIK-6-B1 IIK-
PEKPUCTAIITN30BAHHOTO 1-Y¥1 IIK-1-Bl1
Mmeraina. /J1a6/ IK-3-¥1 IIK-3

-B1

35 OcBoeHHE TEOPETHYECKOTO OIIK-6-32 IIK- JI1.1J12.4

Matepuaia paznuena 3 /Cp/ 1-32 TIK-3-31
TIK-3-32

Pasnen 4.

JBYXKOMIIOHEHTHBbIE

CUCTEMBI.

4.1 Juarpamma c OIIK-6-32 J.1
HEOTpaHUYEHHOU JI1.7J13.2

PacTBOPUMOCTBIO B TBEPJOM
1 )KUJIKOM COCTOSIHHSIX.
HonBapuaHTHbBIC
HpeBpalleHus B
JIByXKOMITOHCHTHBIX CILIaBax.
ITepurekruyeckoe,
3BTEKTHYECKOE,
MOHOTEKTHYECKOE,
CHHTEKTHUYECKOE U
METAaTEKTHYECKOS
npespamienus. /JIex/




4.2

DBTEKTHYECKAS
KpucTaun3auus. Tumbl
9BTEKTHK. KBa3HIBTEKTHKA.
AHOManbHas YBTEKTHKA.
JennputHas u 30HaNbHAsA
nxBanys. /JIex/

OIIK-6-32

JI1.1J11.7

43

TBepbie pacTBOPHI U
MPOMEKYTOUHEIE (ha3sl.
Pacnan u ynopsiouenue
TBEP/BIX pacTBOpoB. /JIex/

OIIK-6-32

JI1.1 J11.7

44

OBTEKTONHOE IPEBPALICHUE.
Ileputexronnnoe
npespanienue. /Jlex/

OIIK-6-32

JI1.1 J11.7

4.5

AHanu3 CIOXKHBIX TUarpaMmm
(ha30BOTO paBHOBECHH.
MeTobl TOCTPOCHUS
JuarpaMm (hazoBoro
paBHOBecuHs. /JIex/

OIIK-6-32

JI1.1J11.7

4.6

[ToaroroBka k 1abopaTopHOU

pabote "MUKpPOCTpYyKTypa
JIBOMHBIX cIu1aBoB". /Cp/

OIIK-6-32

JI1.2 J11.7

4.7

MHuKpoCTpyKTypa JBOMHBIX
craBoB. /J1a6/

OIIK-6-Y1
OIIK-6-B1 IIK-
1-B1

J1.2

P6

4.8

[MoaroroBka K 1abopaTopHOn
pabote "M3ydeHne mpocThIX
rarpaMum (ba3zoBoro
PaBHOBECHA )IBOfIHLIX CUCTEM
C HEOTpaHUYEHHOU
PaCTBOPUMOCTBIO B KHIKOM
cocrostaun". /Cp/

OIIK-6-32

JI1.2 J11.7

4.9

HW3ydeHne nmpocThiX
nmuarpamm (hazoBoro
paBHOBeCI/IH HBOﬁHBIX CHUCTEM
C HEOTPaHUYCHHOM
PAaCTBOPHUMOCTBIO B X KUIKOM
cocrostauu. /J1ab/

OIIK-6-Y1
OIIK-6-B1 IIK-
1-B1

J1.2

P15

4.10

IMoaroToBka k mabopaTopHOit
pabote "M3ydyeHue CI0XHBIX
nmuarpamm (ha3oBoro
paBHOBECHS TBOWHBIX CHCTEM
C IIPEBPALLEHUSIMHU B TBEP/IOM
cocrostaun". /Cp/

OIIK-6-32

JI1.2 J11.7

4.11

W3ydeHune CII0KHBIX
nmuarpamm (hazoBoro
paBHOBeCI/IH HBOﬁHBIX CUCTEM
C NPEBPALIECHUAMH B TBEPIOM
cocrosiard. Kosutoksuym
""CtpykrypooOpa3oBaHue B
IlByXKOMHOHeHTHbIX
criaBax" /J1a6/

OIIK-6-Y1
OIIK-6-B1 IIK-
1-B1

J1.2

KM1

P16

4.12

Brimonaenne qomantaero
3agaHus
"CtpykrypooOpa3oBaHue B
JIBYXKOMITOHCHTHBIX
crutaBax" /Cp/

10

OIIK-6-B1

JI1.7J12.5

4.13

OcBOEHHE TEOPETUYECKOTO
Marepuaia pasjena,
MO/TOTOBKA K 3alIUTe
JIOMAIITHETo 331aHMsS U c1aue
KOJIJUTOKBUYMa
"CtpykrypooOpa3oBaHue B
JIBYXKOMITOHCHTHBIX
crutaBax" /Cp/

OIIK-6-B1

Jd1.1
JI1.7]12.5




Pazpnen 5.
TpexkoMIOHEHTHBIE
CHUCTEMBI.

5.1

Tpoiinble AUarpamMMel
(hazoBOrO paBHOBECHSI.
IMocTpoenue u ananus
MOJUTEPMUYECKUX U
HN30TEPMUYECKUX
ceueHui. /Jlex/

OIIK-6-32

J1.1
JI1.7]13.2
32053

52

IMonroroBka k mabopaTtopHoi

pabote "MHUKpPOCTpYyKTypa
TpOHHBIX crtaBoB". /Cp/

OIIK-6-32

1.2

53

MHuxkpocTpyKTypa TpOHHBIX
cruiaBoB. Komnoksuym
"CtpykrypooOpa3zoBaHHE B
TPEXKOMITOHEHTHBIX
crutaBax" /J1a6/

OIIK-6-Y1
OIIK-6-B1 IIK-
1-V1IIK-1-B1

J1.2

KM2

P7

54

Brimonnenue goMaliiero
3aJaHus
"CtpykrypooOpa3oBaHue B
TpoiHbIX craBax" /Cp/

14

OIIK-6-B1

J1.5
32053

5.5

OcBoeHHE TEOPETUUECKOTO
Marepuana pasjeia,
MIOATOTOBKA K 3aIIIUTE
JIOMAIIIHero 3a/laHust
"CtpykrypooOpa3oBaHue B
TPOWHBIX CIUIaBax'" U c1aye
KOJJUTOKBHYMa
"CtpykrypooOpa3oBaHue B
TPEXKOMIIOHEHTHBIX
crutaBax" /Cp/

10

OIIK-6-32

JI1.1 JI1.5
3253

Pa3nen 6.
Hemerainyeckue
KOMIIO3HI[HOHHbIE
MaTepHasbl

6.1

Marepuais! u3
OpPraHMYECKUX BEILECTB.
[Tonumeps!. Pe3una.
[Tnactmaccel.
Komnozunuonusie
Marepuas! /Jlex/

I1K-3-32

J1.6

6.2

OcBOGHHUE TEOPETUUECKOTO
Marepuana pasziena u
TIOZITOTOBKA C C/1aue
KOHTPOJIBHOH paboThI
"Hemerannuueckue u
KOMITO3UIIHOHHBIE
marepuanst" /Cp/

[1K-3-32

J1.6

KM3

Pazpgen 7.
CrpykTypooOpa3oBanue B
cucreme Fe-C

7.1

CrabuibHbBIC U
MeTacTabmIbHBIE a3bl
cucremsl Fe-C. Tsepabie
PacTBOPHI M X PaBHOBECHE.
I'pa¢ur, mementut. /JIex/

OIIK-6-31
OIIK-6-32 IIK-
1-31 [IK-1-32
ITK-3-32

7.2

CrabuiibHas 1
MeTacTaOWIIbHASL THATPAMMBI
Fe-C. Knaccudukanus
craBoB. /JIex/

OIIK-6-31
OIIK-6-32
OIIK-6-33 IIK-
1-31 TIK-1-32
[K-3-31 IIK-3-
32




7.3 IlepnutHOE npeBpalleHue, OIIK-6-31 J1.1
MEXaHU3M IPEBPALICHHUS, OIIK-6-32 TIK-

KBA3UIIEPIIUT U 1-32 TIK-3-32
BBIPOK/ICHHBIH MEPJIHT.

JedekrHble CTPYKTYpHI B

CTAJISIX, IPUYUHEI

obpazoBanwus. [Tomocuaras

cTpykTypa. /Jlex/

7.4 DopMHUPOBaHHE CTPYKTYPHI OIIK-6-31 J1.1
OenbIX 9yryHOB. /JIek/ OIIK-6-32

7.5 DopMHUPOBAHUE CTPYKTYPbI OIIK-6-31 J1.1
CEPBIX U IIOJIOBUHYATHIX OIIK-6-32
qyryHoB /JIex/

7.6 IMoaroroBka k mabopaTtopHoii OIIK-6-31 JIL.1J11.2
pabote "MHUKpPOCTpYyKTypa OIIK-6-32 TIK-
OTOXOKEHHOM, TUTOU U 1-32 TIK-3-32
ropsiaeiepopMHPOBAaHHON
yriepoauctoit craneit" /Cp/

7.7 MuxkpocTpykTypa OIIK-6-Y1 J1.2 P8
OTOXCKEHHOM, TUTOU U OIIK-6-B1 TIK-
ropsraeie)opMHPOBAaHHON 1-V1IIK-1-Bl
yraepoaucToi craneii /J1ad/

7.8 [ToaroroBka k 1abopaTopHOU OIIK-6-31 J1.2
pabote "MUKpPOCTpYyKTypa OIIK-6-32 TIK-

OeTBIX U cephIX 1-32
gyrynoB". /Cp/

7.9 [ToaroroBka K KOJUIOKBUYMY OIIK-6-31 JI1.1J11.4
"CtpykTypooOpa3oBaHue B OIIK-6-32 TIK- JI1.8J13.3
cransx u gyrynax" /Cp/ 1-32

7.10 | MukpocTpykrypa Oenbix u OIIK-6-31 J1.2 KM4 P9
cepbIx yyryHoB. Komnoksuym OIIK-6-32
"CtpykTypooOpa3oBaHHe B OIIK-6-Y1
cransx u gyryHax" /J1a6/ OIIK-6-B1 IIK-

1-Y1IIK-1-Bl
[K-3-Y1 IIK-3
-Bl

7.11 | OcBoeHME TEOPETHUECKOTO OIIK-6-31 J.1
Marepuana pasgena 7. /Cp/ OIIK-6-32

7.12 BrInoyiHeHME JOMAIIIHETO OIIK-6-32 JI1.4 P20
3aJaHus OIIK-6-B1 IIK- JI1.8J13.3
"CtpykrypooOpa3oBaHue B 3-V1 24 95 256 27
YITIEPOAUCTHIX CTATSX U 38 39
gyrynax" /Cp/

Pazpgen 8.
CrpykTypooOpa3oBaHue
TP TePMUYECKOI
o0paloTke cTaau

8.1 Aycrennzanus. Kunernka OIIK-6-31 JI1.1J12.4
pacnazaa aycrenura. C- OIIK-6-32 TIK-
o0Opa3Hble JHarpamMMebI 1-31 TIK-1-32
OTmxur cranu. Bunasl omxura T1IK-3-31 T1IK-3-
cranmu. @opmupoBaHUe 32
CcTpyKTyphl. OTRUT
qyryHOB. /JIex/

8.2 MaprencuTtHoe OIIK-6-31 JI1.1J12.4
npespanienue. [Ipupona u OIIK-6-32 TIK-

CBOIICTBa MapTEHCHUTA. 1-31 IIK-1-32
3akanka craiu. /JIex/ TIK-3-31 TIK-3-
32

8.3 [IpeBpatieHus npu OTIIyCKe. OIIK-6-31 JI1.1J12.4
BelinutHOC OIIK-6-32 TIK-
npespamienue. /Jex/ 1-31 TIK-1-32




8.4 XUMHUKO-TepMUYECcKas U OIIK-6-31 JI1.1J12.4
TepMOMEXaHUYECKast OIIK-6-32 TIK-
o0paboTku. /JIex/ 1-32 TIK-3-31
TK-3-32
8.5 MuxkpocTpykrypa OIIK-6-Y1 J1.2 P10
3aKaJIEHHOH U OTIYILEHHOM OIIK-6-B1 IIK-
cranu /J1a6/ 1-Y1IIK-1-B1
MK-3-Y1 IIK-3
-B1
8.6 OcBoeHHE TEOPETHYECKOTO OIIK-6-31 JI1.1J12.4
MaTepuaia pasziena 8 u
MOATOTOBKA K JTa00paTOPHOIt
pabote "MHKpOCTPYKTypa
3aKaJICHHOM U OTITYILIEHHON
crama" /Cp/
Pazgen 9.
CtpykTypooOpa3oBanue B
JIETHPOBAHHBIX CTAJIAX

9.1 Knaccugukanus OIIK-6-31 JI1.1J12.3
JIETHPYIOIIMX 3JEMEHTOB I10 OIIK-6-32
BIIMSTHUIO Ha OIIK-6-33 TIK-
AIJIOTPOIMYECKOE 1-32 TIK-3-32
IIPEBpALLEHUE XKele3a, Mo
CKIIOHHOCTH K
kapbunoobpazoBanuio. Bu-

JIbl KTacCH(UKALH
JIETUPOBAHHBIX CTAJICH.
MapkupoBKa JIETUPOBAHHBIX
cranei. /Jlex/

9.2 DopMupoBaHUE CTPYKTYPHI OIIK-6-31 J.1
JIETUPOBAHHBIX CTaJEH OIIK-6-32
ayCTEHUTHOTO U (PeppUTHOTO OIIK-6-33 TIK-
knacca. [Ipumeps. 1-32 TIK-3-31
Hepxagetomas u [1K-3-32
AIIEKTPOTEXHUIECKHE
cramu. /Jlex/

9.3 PopMUpPOBaHUE CTPYKTYPBI OIIK-6-31 J1.1
JIETUPOBAHHBIX CTaJICH OIIK-6-32
MIEPITUTHOTO W KapOUTHOTO OIIK-6-33 TIK-
wiaccoB. KoHCTpyKIMOHHEIE 1-31 IIK-1-32
U MHCTPYMEHTAJIbHbIE TIK-3-31 IIK-3-
cranu. /Jlex/ 32

9.4 MuxkpocTpykrypa OIIK-6-Y1 JI1.2 P11
JIETUPOBAaHHBIX cTanei /J1ab/ OIIK-6-B1 TIK-

1-Y1IIK-1-Bl
[IK-3-V1 IIK-3
-B1

9.5 OcBoeHHE TEOPETUYECKOTO OIIK-6-31 J.1
Martepuana pasaena 9 u OIIK-6-32
MOJITOTOBKA K Ta00paTOPHOM OIIK-6-33 TIK-
pabote "MHuKpOCTpyKTypa 1-32 TIK-3-32
nerupoBaHHbIX cranei” /Cp/

Pa3nen 10.
CTpykTypooOpa3oBaHue B
IBETHBIX U JIETKUX CIJIaBaX

10.1 | Jlerkue cruiaBbl. OIIK-6-33 TIK- JI1.1J12.3
DOopMUPOBaHUE CTPYKTYPbI 1-31 IIK-1-32
MIPY CTAPEHUU CIUIABOB THIA TIK-3-31 TIK-3-
JIIOPATFOMUHA, B JINTEHHBIX 32
cmaBax amromuaus, CAIT,
koMmmo3urax. /JIex/

10.2 | ®opmMupoBaHuE CTPYKTYPHI OIIK-6-31 TIK- JI1.1J12.3
CIUIABOB HA OCHOBE THUTAHA. 1-31 [1K-1-32
Knaccugukanus, CTpyKTyphI TIK-3-31 TIK-3-

U METOJbl YIIPaBIICHUS 32

ero. /Jlex/




10.3 CrmaBel Ha OCHOBE MEIH, 6 OIIK-6-31 IIK- JI1.1J12.3
JIATYHH, OPOH3BI 1-31 TIK-3-31
OJIOBSIHUCTAsI, OCpHILTHCBAS, I1K-3-32
KaJIMUEBas,
anmoMuHueBast. /JIex/
10.4 | OcBoeHHE TEOPETHUECKOTO 6 OIIK-6-31 TIK- JI1.1J12.4
MaTepuana pasznena 10 u 1-31 TIK-1-32
MOATOTOBKA K JJAOOPaTOPHBIM TIK-3-31 IIK-3-
paboram "MuKpOCTpYKTypa 32
CIIaBOB HA OCHOBE ME/IH,
TIOMHUHMS U 0JI0Ba",
"W3mepeHne TBepAOCTHU MPH
CTapEeHUU JIOPATIOMUHMS" U
"MUKpOCTPYKTypa CIIJIaBOB
Ha ocHoBe TuTana" /Cp/
10.5 | MukpocTpykTypa cIIjIaBOB Ha 6 OIIK-6-Y1 J1.2 P12
OCHOBE M€Y, AJIFOMUHUS U OIIK-6-B1 IIK-
onoa /J1a6/ 1-Y1 IIK-1-Bl
MK-3-Y1 IIK-3
-Bl
10.6 | M3mepeHue TBEpAOCTH IpU 6 OIIK-6-Y1 J1.2 P13
CTapeHuu OIIK-6-B1 IIK-
nopamtomuHus /J1ab/ 1-¥1 IIK-1-B1
[K-3-Y1 IIK-3
-B1
10.7 | MukpocTpyKTypa CIIJIaBOB Ha 6 OIIK-6-Y1 J1.2 P14
OCHOBe THTaHa /J1ab/ OIIK-6-B1 IIK-
1-Y1IIK-1-Bl
[K-3-Y1 IIK-3
-B1
Pazgen 11.
IIpombIlIeHHbIE CIJIABBI
11.1 | IIpombllUIEHHBIE CILJIABHI. 6 OIIK-6-31 JI1.3J12.1 KMS5
Tunuuneie OIIK-6-33 TIK- JI2.3J13.1
KOHCTPYKIIHOHHBIE, 1-32 TIK-3-32 | D4 35 56 27
HUCHTPYMEHTAIIbHbIE 98 99
MaTepuabl 1 MaTePHAIbI C
ocoObiMHu cBOFicTBaMu. /JIex/
11.2 | IIpomblluIEHHBIE CILIABHI. 6 OIIK-6-31 J1.3 P17
CraHgapThl Ha MaTepUaNbl 1 OIIK-6-33 TIK-
nznenus. /J1a6/ 1-32 TIK-1-Y1
ITK-3-32
11.3 | OcBoeHHE TEOPETHUECKOTO 6 OIIK-6-33 J1.3
Matepuaia pazuena 11. /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpobHBbIE MePONIPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, 9K3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe I_EI){OBepﬂeMme B
KM MepONpHSITHE TTUKATOPBI OIIPOCHI JJIS TOTOTOBKH

KOMITETEH LU




KM1

Komnoxksuym Ne 1
"Ctpykrypoobpa3oB
aHue B
JIByXKOMITOHEHTHBIX
crutaBax"

OIIK-6-B1;[IK-3-
31;T1K-1-32

YcnoBust 3aa4 (K KaXKIOMy BapUaHTY KOJUIOKBIYMa ITPUIIOKEHA
JuarpamMma ¢ 0003HaueHHBIMU X, Y ¥ KOHKPETHBIMU IAaHHBIMU IS
3ana4). [Ipumeps! quarpamm u OmneMa koutoksuyMa Ne 1 pazmereH B
npunoxenuu k PITJI.

1 PacctaButh (pa3sl Ha AUAarpamMme.

2 Onucatb paCTBOPUMOCTb KOMIIOHEHTOB B JKHJIKOM U TBEPAOM
COCTOSIHUH.

3 Vxka3aTb (ha30BbI€ IEPEXOABI BTOPOTO POJa U alIOTPONHUYECKHIE
IpeBpaleHus.

4 3amucath Tpex(a3Hble PEaKIiy C yKa3aHHEeM TeMIepaTyphl 1
XUMHYECKOTO cocTaBa ¢a3. B crutaBe X onpenenuts mMaccy ¢as,
BCTYMAOILIUX B PEAKIHIO WK 00pa3yroIuXcs B mpolecce Tpexha3Hoi
peakuuy IpU yKa3aHHOM! TeMIlepaType.

5 Haiitu uHTEpBaJ COCTAaBOB CILIABOB, B KOTOPBIX NPH HU3KHX
TeMIeparypax (a3oBble COCTABISIONINE OTIUYAIOTCS OT CTPYKTYPHBIX.
6 Jlns crimaBa cocTaBa TOYKU Y MOCTPOUTH KPHBYIO TEPMHYECKOTO
aHaJM3a TIPH OXJIAKACHUHN, HAPHCOBATh CTPYKTYPY NPH HU3KOH
TeMIIepaType, paCCUNTaTh MACCy U ONPENETUTh XUMUUCCKIHA COCTaB
(ha30BBIX U CTPYKTYPHBIX COCTABIIAIOIINX IPH HU3KOH TeMIepaType.

7 Ilo 3araHHOMY KOJMYECTBY (ha30BbIX WIIM CTPYKTYPHBIX
COCTAaBJIAIOIINX OIPEICNIUTh XUMUIECKII COCTAB CIIIABa.

8. IIpocnenuts 3a U3MEHEHHEM KOJIHYECTBA M XMMHUYECKOTO COCTaBa
(a3 ¥ CTPYKTYpHBIX COCTABIIAIONIMX B CIUIABaX YKa3aHHOTO COCTaBa (OT
T. A 10 T. B) mpu BBIIEIICHHOH Temmiepatype.

KM2

Konnoxsuym Ne 2
"CtpykTypooOpazoB
aHHE B
TPEXKOMITOHEHTHBIX
cruiaBax”

OIK-6-B1;ITK-3-
31;11K-1-32

YcnoBus 3ama4 (K KaXIOMy BapHaHTY KOJUTOKBIyMa ITPHIIOKEHA
JIuarpamma ¢ 0003Ha4eHHBIMH X, Y ¥ KOHKPETHBIMU JaHHBIMU IS
3anayv). [Ipumepsl auarpamm u Ouiera KoutokBuyma Ne 2 pasmelieH B
npunoxenun k PTIJI.

1 Ha puc. | HaiiTn 0671aCTh CYIIECTBOBAHMUS CIUIABOB, B KOTOPBIX IIPH
HU3KOH TeMIeparype NpUCYTCTBYIOT TOJILKO IEPBUUHBIC KPUCTAIIIBI A
Y JIBOWHAs 3BTeKTHKA (A+B).

2 Jlanwl quratypsel I, 11 u 11, xumudeckuii cocTaB KOTOPBIX yKa3aH
HIKEe. B KakoM COOTHOIIEHUH HA/I0 COETUHUTH 3TH JIUTATYPHI , YTOOBI
NoJy4uTh ciuiaB coctaBa X — 20 %A, 50 %B, 30 %C.?7 1) 15 %A, 25 %
B, 60 %C; 11 ) 30 %A, 40 %B , 30 %C; I1I) 20 %A, 70 %B, 10 %C.
st mocTpoennii BOCIOIb3yHTECH PUC.2.

3 Vka3aTb U3MEHEHHE XUMHUUECKOTO cocTaBa (a3 mpu KpUCTALTU3aIUU
cruaBa X .

4 TlocrpoiiTe n3orepmMuyeckoe cedenue npu temmeparype 650 oC.

5 ITocTpoiiTe NOIUTEPMUYECKOE CEUCHUE, YKA3aHHOE IIPEIOJABATEIIEM
Ha puc. 2.




KM3

KonrponbHas
padota Ne 1 o
HEMETaJUTMIECKUM U
KOMITO3UIIMOHHBIM
Marepuanam

I1K-3-32

IIpoBoauTcs B popme TecTa ¢ BBIOOPOM BapuaHTa oTBeTa. [Ipumep
BapHaHTa KOHTPOJLHOM pabOThI pa3meliieH B mpuiiokerun K PTI/I.
ITpoBomutces B TecToBol Gopme B cpene LMS Canvas

IIpumepsl BOIPOCOB:

1 K repmoruiacTUYHBIM OJIUMEPAM OTHOCHUTCHL. ... .

2 HanonHuTENs BBOIST B cOCTaB muactmacc. ..(ITK-2.2-31).

3 BynkaHu3zanus — 310....

4 TTonMBUHUIXJIOPH] UMeeT HOPMYIy....

5 Iporecc coeAMHEHUsI MOJIEKYJ MOHOMEPOB C 00pa30BaHHEM
MAaKpOMOJIEKYJT TIOJIMMEPOB 0e3 BBIAEICHHS TIOO0YHBIX ITPOTYKTOB
Ha3bIBaeTCA. ...

6 JIMCTOBO CIOUCTBIN IIIACTHK, MOTyYaeMbli TOPSYUM MIPECCOBAHUEM
HECKOJIBKHX JIICTOB OyMaru, mpeiBapuTeNbHO IIPOIHTAaHHBIX
(heHOMPOPMAITBAETHIHOI CMOJION, HA3BIBACTCH .. ..

7 B xauecTBe HaINlOJHUTENS B TEKCTOJIUTAX UCHOJB3YIOT .....

8 K TepMOpeaKTHBHBIM IJITaCTMAacCaM OTHOCHTCHL. ...

9 Jlnst pe3uH XapakTepHa. ...

10 TetuHakc MOXKET OBITH HCIIOIB30BAH JJIAL. ..

11 B xadecTBe HAMIOJHUTENEH BOTOKHUTOB HCIIOIB3YIOT ....

12 TepMOIIaCTHYHOM MJIACTMACCOM SBIISETC . ....

13 HanbomnpIreit TemIocTORKOCTEIO 0071aJaf0T IIIaCTMACChl Ha OCHOBE

14 JIns u3roTOBIEHUS NOAUIMITHUKOB CKOJIbKEHUS UCTIONB3YIOT .....

15 ITonumeTnnMeTakpuiIaT MOXKHO MCIIOJIb30BATh AJIsl U3TOTOBJIEHU. . ...
16 M3HOCOCTOMKIE PE3UHBI IIOTYYat0T HA OCHOBE ... KAYYYKOB..

17 Ilpu BynKaHU3AIMK KaydyKa ... (M3MEHSIETCS] CBOMCTBO)..

18 HamonmHuTeneM B yriepoJ-yriaepoaAHbIX KOMIIO3HIIHOHHBIX
MaTepHaiax sBISIOTCS .....

KM4

Komnoxsuym

"CtpykTypooOpazoB
aHHE B CTAAX U

yyryHax"

OIIK-6-31;0I1K-6-
32;1IK-3-31;I1K-3-
32;11IK-1-32

Komnoxsuym "CtpykrypooOpa3oBaHne B CTANISX U IyryHax"

1 HapucoBats nuarpammy Fe-C ¢ yka3aHuem Temmepatyp U
OyKBEHHBIX 0003HAYCHUH.

2 Onpenenuts Ha30BbIe U CTPYKTYPHBIC COCTABIIAIONINE, 1aTh Ha3BaHHE
craBaMm, (hoTorpaduu MHKPOCTPYKTYp CTaJeH U YyTyHOB
Hpe/ICTaBIEHbI HIKE .

3 Jlnst crmaBa Ha puc. | ompenenuTb 00beMHBIE JONU CTPYKTYPHBIX
COCTABIJIAIONINX, HAUTH XUMUYECKUI COCTAB CIIaBa, OCTPOUTH
KPUBYIO TEPMUYECKOTO aHAIN3a IPU OXJIaKaeHuH (Harpese). [Ipu
HU3KOI TeMIepaType paccuuTaTb Maccy (Ga3oBbIX M CTPYKTYPHBIX
COCTABJISIOIINX .




KMS5

KonrponbHas
pabota 1o
TEPMHUYECKON
00paboTke cTanei,
JICTHPOBAHHBIM
CTaJIsIM, IBETHBIM
CIIaBaM H
MPOMBIILICHHBIM
crutaBaM B hopme
TecTa

OIIK-6-31;0I1K-6-
32;0I1K-6-33;I1K-3-
32;I1K-1-32

KontponsHas pabora mo TepMudeckoit 00paboTKe cTanei,
JIETHPOBAHHBIM CTaNIAM, [[BETHBIM CILJIaBaM U MPOMBIIIUIEHHBIM CILIaBaM
B (popMe TecTa

Bonpocs! no pasaenam:

- TepMuyUecKas o0paboTka:

1 Moctpoenue C-00pa3HbIX KPUBBIX.

2 Yro Takoe MapTeHcHUT. [Touemy y Hero 0oJbIasi TBEPIOCTb.

3 da30Bble U CTPYKTYPHBIC IPEBPAILICHUS IIPU OTITYCKE 3aKaJICHHON
CTaNH.

4 XTO cranu. [{luannposanue .

5 3akanodHOE CTapeHHe TEXHIUECKOTO XKemne3a.

- JIETUPOBAHHbIE CTAIU:

1 JlaiiTe onpeznenenue craieit GeppuTHOTO U JIeAeOypUTHOTO KIACCOB.
2 BnusiHME NETUPYIOUINX JIEMEHTOB Ha KPUTHYECKYIO CKOPOCTh
3aKaJKu.

3 Dddexr BTOpHUHOTO TBEPACHUS.

4 MaprasueBble CTalu.

5 Omnpenenute K1acc crany (K1accu(GUKAIHA 0 (pa3oBoMy
PaBHOBECHIO) IO MOJIUTEPMUUECKOMY pa3pesy. Pa3pes mpunaraercs .
- LIBETHBIE CILIABBI:

1 ®a3sl, BELACISIONMUECS IIPU CTAPEHUU JIOPATIOMUHUS .

2 OOBsICHUTE U3MEHEHHE CBOMCTB MIPH UCKYCCTBEHHOM U €CTECTBEHHOM
CTapeHHUH JIOPATIOMHUHUS .

3 ba66wutsl. CTpyKTypa U CBOHCTBA.

4 Kakoe oTKIOHEHHE OT (ha30BOT0O PAaBHOBECHS IPUBOJUT K HOSBICHUIO
sBrekronsia B bpO10. Jlaiite o6bsacHeHus.

5 OnenuTe (Ka4eCTBEHHO) )KUIKOTEKYUECTb B JIaTyHsIX ¢ 5 1 20 %Zn.
Juarpamma (a30BOro paBHOBECHS IIPUIIATACTCS.

- IPOMBIIJICHHBIE CIIJIABHI (TECT):

1 Cpenn HMKENEPEUUCIEHHBIX BBICOKOYTIIEPOJUCTOH ABIAETCS
CTallb... .

2 Cpenu HUXKENEPEUUCIICHHBIX CTaleH HauIydIen
00pabaTbIBa€MOCTBIO pe3aHueM 00JIaiaeT. . .

3 W3 npuBeieHHBIX CTalell BBICOKOKAUECTBEHHOI sIBIIsETCS ...

4 V3 mepevncIeHHbIX CTalleld HauTydIiell CBapiBaeMOCThIO 00J1a1aeT
CTamb. ..

5 YyryH ¢ BKITIOYCHUSAMH rpaduTa MIaCTUHIATOH (HOPMBI, UMEIOLITHI
BPEMEHHOE CONPOTHUBIIEHUE NPH pacTskeHud He MeHee 250 MITa,
MapKUpyeTcs...

6 BTSJI npencrasnsier co0oH ...

7 CrunaB bpO31[12C5 sto ...

8 Ympounsercs TepMuueckoif 00pabOTKON (3aKaJIKOH M CTapEHHEM)
Opon3a ....

9 OnoBsHHBIM 6a00UTOM SIBISETCH ... .

10 AJI4 npencraBisier coOoi ... .

11 Cranb mapxu 40X DA conepKuT OKoJIO ...

12 TTocne ueMeHTaluu AeTaad 0ObIYHO OJBEPTAIOT ...




KM6

DK3amed 3a 6
ceMectTp

OIIK-6-31;011K-6-
32;011K-6-33;TTK-3-
31;IK-3-32;1TK-1-
32;TK-1-31

OK3aMeHaI[OHHBIE BOIIPOCHI K 3K3aMeHy 6 cemecTpa.

1 CrutaBbl Ha OCHOBE Me/in (0030D: COCTAaBbI; OCHOBHBIE OCOOCHHOCTH
CTPYKTYpoOOpa30BaHUs; 00JIaCTh IPUMEHEHHUS: COCTABEI; OCHOBHEIC
0COOEHHOCTH CTPYKTYpOOOpa30BaHUsL; 001aCTh MPUMEHEHUS ).

2 Cnnasbl Ha ocHOBe Al (0030p: cOCTaBbI; OCHOBHBIE 0COOEHHOCTH
CTPYKTYpOOOpa30oBaHHs; 00JIaCTh IPUMECHEHUS).

3 JlermpoBaHHBIE CTAU KapOUIHOTO K1acca (0030p: COCTaBHI;
OCHOBHBIE 0COOCHHOCTHU CTPYKTYpoOOpa30oBaHHUs; 001aCTh
MIPUMEHEHUS).

4 MapTeHCHTHOE TIpEBpaIICHIE B YIIEPOMUCTHIX CTATIX: MEXaHU3M,
KHHETHKA, OPUCHTAIMOHHbBIE COOTHOIIICHUS.

5 Knaccuduxaius 1erupyromux JIeMEHTOB CTaJIH.

6 AyCTEHUTHbIE HEPIKABEIOIINE CTAIH.

7 IpuHOUIE! KTacCH(HUKAIIAN JIETHPOBAHHBIX CTAJICH.

8 Jluteiinsle crunaBsl (0030p: COCTABBL; OCHOBHBIE OCOOEHHOCTH
CTPYKTYpOOOpa30BaHus; 00JIaCTh IPUMECHEHUS).

9 MexaHu3M KOAJECICHIINN U Cheponar3anny 4acTuIl "BTopoit” (¢a3bl.
10 MexaHu3M U KMHETHKA MIEPIUTHOTO IIPEBPAIECHUS.

11 Mexanu3m O€HHUTHOTO MPEBPALLEHNSI.

12 IIpeBpallieHre OCTaTOYHOTO ayCTEHHUTA MPH OTITYCKE.

13 MexaHu3M rpaduTH3AIHH.

14 MexaHu3M pacmaga MapTeHCUTA IPH OTITYCKE.

15 C-o0pa3Hbie AuarpaMMbl H30TEPMUYECKOTO paciaga ayCTCHUTA:
(bU3MYECKIH CMBICI M SKCIIEPUMEHTAIIBHOE TIOCTPOCHHE.

16 MexaHu3M NpeBpalleHus MapTeHCUTA 3aKaJIKU IIPH OTITYCKE.

17 O6pa3upl ctanu Y12 3akanuBaiich B BOJE MOCJE HarpeBa 0
paznuuHbIX Temneparyp T3ak B uarepsaiie ot 500 qo 1000 oC. Kak
OyneT BRINIACTh TpaduK 3aBUCUMOCTH TBEPAOCTH 00pa3IoB OT
TeMIepartypsl 3akainku T3ak? Jlaiite o0ocHOBaHUE.

18 O6pa3up! cranu 40 3aKaauBaIKMCh B BOJIE TIOCTIE HArpeBa J10
pasnn4HbBIX Temneparyp B uH-tepBaie ot 500 1o 1000 oC. Kak Oyner
BBITTISIZIETH 3aBUCHMOCTD TBEPIOCTH 00Pa3IOB OT ATOH TeMIIEpaTyphl
(Temneparypsl 3akanku)? [aiite obocHOBaHueE.

19 ¥V maprum MeTaiia yTepsiH CepTU(QHKAT, H3BECTHO JIUIIB, YTO 3TO
VT KOHCTPYKIIMOHHAS WIIM HHCTPYMEHTAJbHAS CTallb. Bam
IpeUIOKEHO YCTaHOBUTH Ha3HaueHue cTanu. Kak ato caenarsh
MaKcUMallbHO ObICTpO U mpocTo? B Bamem pacnopsbkeHUH HaxomsTes
nabopaTopHas HarpeBaTelbHas medyb U TBepaomep. CocTaBbTe H
000CHYHTE IIaH CBOMX JEHCTBHUIA IO PEIICHUIO 3TO TPOOIEeMBI.

20 Y naptuu MeTaiia yrepsH cepTudukar, U3BECTHO JIMIIb, YTO 3TO
JIETUPOBaHHAasi UHCTPYMEHTalIbHasl cTallb. Bam npeanoxeHo
YCTaHOBUTH Kiacc ctanu. B Bamem pacnopsbkeHuy HaxosTes
nabopaTopHas HarpeBaTenbHas 1eus U TBepaoMep. CocTaBbTe U
000CHY#iTE TJ1aH CBOMX JACHCTBUMN IO PEIICHHUIO 3TOM MPOOIeMBI.

21 IpennoxuTte criocod omnpeeIeHus Ipeena pacCTBOPIMOCTH
yrnepona B aycrenute (mpu 900 oC), nerupoanHoM 1 %Cr. B Bamem
pacnopshKeHUH HaXOAATCs: Habop 00pasLoB CTajeld ¢ OJIUHAKOBBIM
conepxxanueM Cr (1 %) u pa3HbM conepxanueM C, U3MEHSIOLIMMCS OT
0.5 mo 2 %C (c marom 0.1 %C); nabopaTopHast HarpeBaTelIbHas I1e9b U
TtBepaoMep. CocTaBbTe 1 00OCHYHTE TNIaH CBOMX JI€HCTBUH 1O
PELIEHHUIO ATOI MPOOIEMBI.

22 V mapTuH MeTajuia yTepsiH CepTU(HKAT, H3BECTHO JIUIIB, 9TO 3TO
JIETHPOBAaHHAs HHCTPYMEHTAJIBHAS CTANlb. BaM mpeiosxkeHo
YCTaHOBHUTH Kiacc cTaiu. B Bamem pacropsykeHUM Ha-XoAaTcs
nabopaTopHas HarpeBaTelbHas eyb U TBepaoMep. CocTaBbTe U
00O0CHYHTE TIIaH CBOMX JEUCTBHI IO PEIICHUIO 3TO MPOOIeMBI.

23 O HeKoTOpOoM 00pasiie U3BECTHO JIHIIb, YTO 3TO WU AIOPATIOMUHUN
WIH CUJIYMMH JEIIEBBIX MapoK. Bam mpeioskeHo pa3o0paThCst B 9TOM,
HCTIONB3YS JIMIIb HArpeBaTeNbHYIO ITedb 1 TBepaoMep. CocTaBbTe U
000CHYHTE TUIaH CBOMX JIEHCTBUH.

24 OO6pa3upl cTally ¢ pa3IudHbIM coaep:kanueM yriepoaa (ot 0.3 mo 1.3
%C) 3akanensl ¢ Temueparypsl 750 oC B Boge. Kak OyzneT BbIIAAETH
rpaduk 3aBHCIMOCTH TBEPJOCTH 00Pa3IOB OT CONEp KaHMs yriiepona?
Jaiite o00cHOBaHMHE.

25 Cranb... (yKka3zaHa Mapka) Harpera J10... (yKazaHa TeMIieparypa) u
3aKaJieHa B... (yKa3aHa cpe/ia OXJIaXICHU).

a) Hapucyiite MEKPOCTPYKTYPY CTaIH TOCIIE ATOH TePMOOOPaOOTKIL.

6) Onpenenurte XUMUYECKH COCTaB KaKIOU CTPYKTYpPHOI




COCTaBJIIOLICH.

B) Onpenenure MaccoBYIO OO (eppuTa.

r) He ommbouHa 1 9Ta TepMo0oOpaboTka, U ecii onrboYHa, TO
nogemy?

26 Ha nHerpasieHoM nuude oOpasia uyyryHa yCTaHOBIEHO, UTo ....%
TUTIOINAM HITH(A 3aHATO BKIIOYCHUSIMH TpaduTa .... GOPMBIL.
XVMHUYECKUH aHAIH3 MOKA3al, 9TO YYTYH CONEPXKHT ....% C (1o
Mmacce).

a) Hapucyiite MUKPOCTPYKTYpY 9TOTO YyryHa.

0) Onpenenute MacCOBYIO IOJIO (YKa3zaHa (aza Wi CTPYKTypHas
COCTAaBIIAIONIAsN).




KM7

DK3ameH 3a 5
ceMectTp

OIIK-6-32;011K-6-

33;011K-6-B1;[1K-1
31:T1K-3-31;11K-3-
32

OK3aMeHAI[OHHBIE BOIIPOCHI K 3K3aMEHY 5 ceMecTpa .
OK3aMeHal[OHHBIN OHIIET COCTOUT U3 5 BOIPOCOB!

Bompoc 1 - Teoperndeckuii Borpoc mo paszaenam kypca 1-4.

1 Kak 1 moueMy CKOPOCTh OXJIaXKJCHUS KHUIKOTO METalIa BIUSET Ha
pa3Mep 3epeH, MOoTyJaeMbIX B pe3yabTaTe KpUCTATH3alum?

2 OnuiuTe npouecc (TepMOAMHAMUKY, MEXaHU3M M KUHETHKY)
HOPMAJIBHOTO POCTa 3€pPeH .

3 OnumuTe B3auMOACHCTBHE AUCIOKaLUi apyr ¢ apyroM. Kakue
JMCJIOKALOHHBIE KOHUTYpalluK U APYrue THIbI 1e(EKTOB IIPH 3TOM
MOTYT BO3HHUKAaTh?

4 Kak BO3HHKaeT JeHAPHUTHAS (BHYTpH3epeHHas ) nukBanus. Kax ee
MOKHO UCTIONIb30BaTh B HHTEPECaX TEXHOJIOTUH U KaK C Her0 60poThCs,
€CIIM OHA BpefHa ?

5 Onmmure nporecc GOPMUPOBAHHS IBTEKTHUECKOH CTPYKTYPBI IPH
oxyaxkaeHnu. B uem ocoGeHHOCTH mporecca (GopMUPOBAHHS
9BTEKTOUJHON CTPYKTYpbI?

6 OnumuTe nporecc GopMUPOBAHHUS 3apOIbIIIa KPUCTAIUTH3AIINH.
Kakwe mpaxTudeckre BEIBOIBI MOJKHO CHETATh HCXOS U3
TEOPEeTUYECKOro aHal|3a TOTo mporecca?

7 OnumuTe Npouecc NEpBUYHOI pekpucTam3anuu. YTo sBisercs
JIBIDKYIIEH CUIION 3TOro Ipouecca ?

8 Croco0bI nomy4eHns KPYIHBIX MOHOKPHCTAJLIOB .

9 Yto Takoe AuarpaMMbl PEKpHCTAIUIN3ALNH; KaK OOBSCHUTD UX BHJ 7
10 Kak MOHO MOJIy4UTh MEJIKHE 3€pHa B PE3y/IbTaTe XOJIOAHON
IUTACTUYECKON 1eopMaLliy U MTOCIEAYIOIEro OTKUra ?

11 KakoBbl 0COOEHHOCTH MEPUTEKTUYECKOTO MTPEBPALLCHHUS ?

12 Kaxumu criocobaMu MO>KHO HOJIyYUTh OJJHOPOIHBIE TBEP/IbIC
pacTBops1?

13 Yro Takoe cnuHOAaMbHEIN pacnan? Kakuie cTpyKTypsl Ipu 3TOM
obpasyrores ?

14 Kaxwe hakrops! onpenersfor popMy KpUCTAINIOB, 00pa3yIOIIIXCS
npH (pa30BBIX MPEBPAIICHUSX ?

15 Onumute mporecc GOpMUPOBAHUS CTPYKTYPBI CITUTKA M BO3MOXKHBIE
METO/IbI BIHMSAHHS Ha HEE .

Bompoc 2 - Bonmpoc Ha octaTouHbIe 3HaHUS Kypca "Kpucrammorpadus"”
u pasgen 1 xypca.

1 VkaxuTe MHAEKCHI MO3UIMU B IEHTpE Haubomnbleil mo 06beMy Mopsl
I'IK pemierky .

2 VxaxuTe KpucTayuorpaduieckue HHASKCH TO3UIUH IIEHTpa
HaunbonbIeil no o6vemy nopst OLIK pemerku .

3 YkaxuTe KpucTajuiorpadMuecKue HHASKCH MO3UINH LIEHTpa
HanOoubIIel o o6seMy mopst I'TI pemerku .

4 Kakas III0CKOCTb SIBIISIETCSl HanOoulee IIIOTHO yrmakoBaHHOM B [TIK
peurerke? Kakyro poJib UTParOT TaKue MIIOCKOCTH ?

5 Kaxas miockocTb sBisieTcst Hanbosee IoTHO yrakoBanHoH B OLIK
peterke? Kakyro posib UTparoT Takue MmI0CKOCTH ?

6 Kakas minockocTb sBJsieTcsl Hanbouiee MI0THO yrnakoBaHHOH B ['T1
peurerke? Kakyro poiib UTparOT Takue MIoCKOCTH ?

7 B uem paznuune okrasapudeckux mexaoysnuit B OLK u 'K
pemerkax? K kakum C1eCTBUSAM 3TO MPUBOIUT ?

8 Kaxoe HanpaBiieHue siBseTcss Hanbosee MIOTHO YITaKOBAaHHBIM B
I'IK pemerke ?

9 Kaxkoe HampaBieHHe SBIsI€TCA HanOoJIee IIIOTHO YIIaKOBAaHHBIM B
OLIK pererke?

10 Kaxoe HarpaBiieHHe sBiIsieTCsl HanboJiee MII0THO yrakoBaHHbIM B I'T1
pemerke?

11 CxoIBKO OKTadAPUIECKUX MEXKIOY3THI IPUXOAUTCSA HA OTHY
sneMmeHTapHyo stueiiky OIK pererku ?

12 CkonbKo aTOMOB IPUXOINUTCS B CPETHEM Ha OJTHY dJIEMEHTapHYIO
sueliky I'TIK pemerku ?

13 Ckonbko aTOMOB IPUXOAUTCS B CPEHEM HA OJJHY SJIEMEHTAPHYIO
stueiiky OLIK pemrerku ?

14 CkoJIbKO aTOMOB MIPUXOJIUTCS B CPEAHEM Ha OJHY 3JIEMEHTaPHYIO
suetiky I'TI permerxu ?

15 CxonbKo aTOMOB IIPUXOJUTCS B CPETHEM HA OJIHY JIEMEHTAPHYIO
staeiiky OLIT pemerku?

Bompoc 3 - Bonpoc o pazneny 3 kypca:

1 Ouenure BeMUUUHY YMEHBIICHHS YHEPTUH KPUCTAIlIA B pe3ybTaTe




AHHUTHIISIIAY JBYX TUCTOKAIHH .

2 OreHNTe KOHIIEHTPAIIUIO aTOMOB, “TIPHHAAISKAIINX TpaHuIiaM ¢a3s,
TIPU CpPeAHEM TOIIepeYHHUKe cheprueckix BKmodeHIH Ga3sl D=10 HM 1
o0BeMHoOI gone Gaszsl v=1% .

3 Kak 3aBHCUT CKOPOCTb POCTa KPUCTAJIIOB MPH aJIOTPOIHIECKOM
HpeBpalleHny oT Temmneparypbl? Kakue akropsl HeoOXxommmMo
YUYUTHIBATS ?

4 TloueMy KpUTHYIECKOE HAIIPSXKEHHE YMEHBIIIASTCS [T0CIIe HeOOIBIION
miactuaeckoit nepopmarnyn OLIK Meranios, cogepkalunx npumMecu
BHeApeHus ?

5 Touemy KpUTHUYECKOE HATIPSDKCHUE BO3PACTAET C TCUCHHEM BPEMEHH,
MIPOILEALIETo Mocie HeOONbIION mIacTuueckoit negopmarun OLIK
METAJLIOB, COAEPIKAIINX IPUMECH BHEAPEHUS ?

6 Uto Takoe TeopeTudeckasi pOYHOCTh KPHCTAIUIIOB ?

7 IloyeMy 4HCTBIE METAIUIBI HIMEIOT O0JIee HU3KOE 3HAUCHHE
KPUTHYECKOTO HATIPSKEHNUS, YEM METAIUIBI C IPUMECAMH ?

8 IloueMy MOHOKPHCTAIUTB IMEIOT O0JIee HU3KOE 3HAUCHNE
KPHUTHYECKOTO HATIPSDKEHHUS, €M MOJTUKPUCTAIIIET 7

9 Iouemy onHO(da3HbIE CIIABBI UMEIOT 00Jiee HU3KOE 3HAUECHUE
KPUTHYECKOTO HAIPSDKEHUS, YeM JBYyX (a3Hble ?

10 ITouemy MeTaiTBI ¢ HU3KOH IUTOTHOCTHIO ANCIIOKALIMI UMEIOT Ooiree
HHU3KO€ 3HaYCHUE KPUTUUECKOTO HAMPSDKEHUS, YeM METaILIbI C BEICOKOH
TUIOTHOCTBIO AUCTOKanuii ?

11 Ouennte aTOMHYIO KOHLIEHTpaIMIO IpuMecH BHepeHus B OLIK
pelIeTke, COOTBETCTBYIONIYIO HACHIIIEHHON atMocdepe KoTrpenna npu
IUIOTHOCTHU JAUCIIOKALUH ....(JaHO 3HAYEHHUE) .

12 Ouennte KOHUEHTPALUIO ATOMOB, “TIPUHAJICKAIIMX TUCIOKAIUSM
TIPU UX TUIOTHOCTH .... (TAaHO 3HAUCHHE) .

13 OneHnre KOHIIEHTPALUIO AaTOMOB, “IPHHAATEKAMNX TPAaHUIIAM
3epeH, IpU CPeIHEM ToNepedHuKe 3epHa D=1 MkM .

14 OuennTe 9nCIIOBOE 3HAYCHUE BEITMYMHBI IBIDKYIICH CHIIBI
MEePBUYHON PEKPUCTAILTH3ALNH .

15 ITpu KakOoM PAcIOJIOKEHUHU TPEX OJAMHAKOBBIX TUCIIOKAIUH B
KpHCTaIe (CM. PHC.) UX SHEPTUs JOCTUTHET NIEPBOTO MHHUMYMa?
TTouemy? .

Bompoc 4 (3amada no ha30BOMy paBHOBECHIO U
CTPYKTYpOOOpPa30BaHHIO B IBOMHBIX CILIABAX).

Paccrappre (ha3sl Ha muarpamme. IToctpoiite rpaduky 3aBHCHMOCTH
PaBHOBECHOTO cocTapa (a3 (Xi) u MX Macchl (i) OT COCTaBa CIUIABOB
(x) B uaTepBaie ot 0 1o 100% mpu T=200.

Bompoc 5 (3aga4a o ¢a3oBoMy paBHOBECHIO U
CTPYKTYpOOOpPa30BaHHIO B TPOMHBIX CIIABAX).

Hapucyiite Tpu ABOMHBIEC CHCTEMBI U PacCTaBbTE (pa3bl HA AUATPaMMe.
OnumuTe pa3oBble NPeBpaLIEHUs TPU MEITEHHOM OXJIaXICHUH CILIaBa
X u3 xkuakoro coctosaus 10 T=200. Hapucyiite BO3MOKHYIO
MHKPOCTPYKTYPY, OIPEIEITUTE XUM. COCTaB M MacCy KaKIoH (a3sl u
KKJOH CTPYKTYPHOM cocTaBisitoniell B 3ToM criase mpu T=200.
IMTocTpoiite nonurepmudeckoe cedenue I - I n u3orepmuueckoe ceuenue
pu 6500.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon HazBanwue
WH/IUKaTOPBI ConeprxaHue paboThI
paboTsI paboTsI .
KOMITETCHITHH
P1 JlabopaTopnas OIIK-6-B1;OIIK-6- | O3HakoMJEHHUE C YCTPOHCTBOM U ONTHUECKOH cXeMOn
padota 1 Usydenue |V 1;IIK-1-Y1;IIK-1- |Merammorpadpudeckoro Mukpockomna. OCBoeHHE METOIOB BEIOOpa
Metayutorpagudecko | Bl OIITHKH, HACTPOWKH MHKPOCKOTIA, IIPHOOPETEHIE HABBIKOB H3YUCH
TO MHKPOCKOTIA MUKpPOCTPYKTYPHI
P2 JlabopaTopnas OIIK-6-B1;0IIK-6- | OcBoeHHE OCHOBHBIX METOJIOB MTOJITOTOBKH 00PA3LOB IS
pabota 2 YI;IIK-1-Y1;IIK-1- | uccienoBanus MUKPOCTPYKTYPHI Ha CBETOBOM MHUKpOCKorie. OCBOCHHE
[IpuroToBienue B1 METOJIOB BBISIBIICHHSI MUKPOCTPYKTYPBI.
obpasma aist
H3y4YEeHUs
MHUKPOCTPYKTYPBI C

MOMOIIIBIO CBETOBOTO
MHKPOCKOIIA.




P3 JlabopaTtopHast OIIK-6-BI;IIK-1- OcBoeHHE OCHOBHBIX METO0B KOJIMYECTBEHHON MeTaIorpaduu:
pabota 3 YI;IIK-1-B1 omnpe/eNicHHe BETUYHHBI 3epHa, 00BEMHOMN JT0JIM CTPYKTYPHBIX
KonunuectBeHHbI# COCTAaBIIAIOIIUX.

MeTaJtorpapuIecKu
i aHaNIN3

P4 JlaGoparopnast OIIK-6-Y1;0IIK-6- | O3HakoMJIeHHE C OCHOBAMH METAIOrPpadhUIECKOT0 METO/1a BBISBICHHUS
pabora 4 U3yuenne |Bl JICJIOKAIMH U rpaHuLl 3epeH. OCBOEHHE METOJIOB ONPEIEICHUS
nedexros TUTOTHOCTH JUCIIOKAIINH U yIiIa pa30PHEHTHPOBKHU CyO3epeH IO IMKaM
KPUCTAJINIECKOTO TpapieHus. O3HaKOMJIEHHE ¢ METOJIOM OMNpPEAETICHUs pa30PHUEHTHPOBKU
CTPOEHUS METAJIOB 3epeH 1o (HUrypaM TpaBiICHUs.

C TIOMOIITBIO
CBETOBOTO
MHKPOCKOIa

P5 JlabopaTopHas OIIK-6-Y 1;0IIK-6- | M3yueHue BIUSHUS XOJOAHOM TUIACTHYECKON AehopMaliy Ha
paborta 5 B1;IIK-3-VI;IIK-3- | cTpykTypy ¥ IPOYHOCTb MeTaiia. M3ydeHue BIUSHUS OTKUTa Ha
Muxkpoctpykrypan | BL;IIK-1-YI;IIK-1- | cTpykTypy u IpoYHOCTH JeopMupoBaHHOTO MeTaiuta. O3HaKOMIICHHE
CBOMCTBa B1 C METOAAMH U3MEPEHUS] TBEPLOCTH.

ITaCTHYECKU
neopMHPOBAaHHOTO
u
PEKPUCTAIIIM30BaHH
0T0 MeTaia

P6 JlabopaTopHas OIIK-6-Y1;0IIK-6- |Hayuutbcs pacnio3HaBaTh CTPYKTYpPHBIE COCTABIIIOLINE B CIIABAX
paborta 6 B1;IIK-1-Bl1 [ocJje 3aBepUICHUs UX 3aTBepaeBaHus. Hayuurscs npeackasbBaTh
MuKkpocTpyKTypa MOP(]OJIOTHIO TEPBUYHBIX KPHCTAIIIOB M ABTEKTUKA B 3aBUCHMOCTH OT
CIUTaBOB JIBOMHBIX YCIIOBHI OXJTaXKJICHUS U cocTaBa ciutaBa. OCBOCHHE METOA
CHCTEMC C KOJIMYECTBEHHON OIIEHKH COCTaBa CIUIaBa II0 COOTHOLIECHHIO
IBTEKTHUECKUM H CTPYKTYPHBIX COCTaBIISIONINX. 3aKpeIieHue HAaBBIKOB aHaJIH3a
NIEPUTEKTUUECKUM (ha30BBIX U CTPYKTYPHBIX U3MCHEHUI NIPU OXJIaXKICHUH JBOMHBIX
TIpeBpaIIeHUSIMA CIIJIABOB PA3HBIX CHCTEM.

P7 JlabopaTtopHas OIIK-6-Y1;0IIK-6- |Hayuurtscst aHanm3upoBaTh (pa30BbIe IPEBPAIIEHHS 1 ONUCHIBAT
pabota 7 BL;IIK-1-YI;IIK-1- | popMupoBaHre MUKPOCTPYKTYPbI TPOHHBIX CILIABOB.
MuxkpocTpykrypa B1
TPOMHBIX CIJIAaBOB

P8 JlabopaTopHas OIIK-6-Y1;0I1K-6- | W3yuuTh XapakrepHble CTPYKTYPHBIE COCTABIISIONINE YIIIEPOIUCTHIX
pabota 8 B1;IIK-1-YI;IIK-1- | craneit. 3akpenuTh 3HaHUS O CBSI3H MUKPOCTPYKTYPHI U (Pa30BbIX
MukpocTpyKTypa B1 NpeBpaIICHUi B cTalsaX. M3ydnuTh THIINYHBIE Te()EKTHBIC CTPYKTYPHI B
OTOXOKEHHOH, JINTON CTJISIX.

u
ropsiaeeopMupoBa
HHOW yrIIepoaucTOi
CTaH

P9 JlabopaTopHuas OIIK-6-Y1;0I1K-6- |HayuuTtbcs pacrio3HaBaTh XapakTepHble CTPYKTYPHbIE COCTABIISIOLINE
pabota 9 B1;IIK-3-YI;IIK-3- | uyryHOB. Y CTaHOBHUTb CBSI3b MEXKAY COCTABOM, YCIOBUSIMU NOTYUYSHHS U
MuxkpocTpykrypa BL;IIK-1-Y1;ITIK-1- | MUKpOCTPYKTYpPO#l YyryHOB.

YYI'yHOB B1

P10 JlabopaTopHuas OIIK-6-Y1;0I1K-6- | 3yuuTh TUIHYHBIE CTPYKTYPHI 3aKaJIECHHOW U OTITYIIIEHHOM CTajH.
pabora 10 Uzydenne |B1;ITK-3-V1;IIK-3- | YcTaHOBUTH BIUSHHE PeXKHUMa TEPMOOOPAOOTKY U cOCTaBa CTalell Ha
MHUKPOCTPYKTYPBI U BL;IIK-1-Y1;ITIK-1- | TBepmocTh.

TBEPIOCTH B1
YIIIEpOIUCTOM cTanu
ocJie 3aKallki U

OTITyCKa

P11 JlabopaTopHuas OIIK-6-Y 1;0IIK-6- | Kiaccudukarus JernpoBaHHbIX CTajeld Ha OCHOBE JUarpaMm (azoBoro
pabora 11 B1;IIK-3-Y1;I1IK-3- | paBHOBecusi. O3HaKOMJIEHHE C TUITHYHBIMU MUKPOCTPYKTYpaMH
MHukpocTpyKTypa B1;IIK-1-YI;IIK-1- | nerupoBaHHBIX cTaseil. Y cTaHOBIEHUE Ki1acca cTaye.

JIETUPOBAaHHBIX B1

crajien u ux
KIacCU(HKAINSA 110
(hazoBbIM
TIPEBpaIICHUSIM




P12

JlabopaTtopHast
pabota 12
MuxkpocTpykTypa
CITAaBOB HA OCHOBE
MeJH, aTFOMUHUS U
0JI0Ba

OIIK-6-Y 1;01IK-6-
BI;[IK-3-Y I;TTK-3-
BI;[IK-1-Y I;TTK-1-
BI

O3HAaKOMJICHHE C XapaKTePHBIMU MUKPOCTPYKTYPaMHU IIBETHBIX
CIUIaBOB. BhIsABIICHNE BIUAHUA HA MUKPOCTPYKTYPY HEPABHOBECHOIO
COCTOSIHUS

P13

JlabopaTopHas
pabora 13
W3mepenue
TBEPJOCTH IIPU
CTapeHUH
JIFOPAJIMMUHHMS

OIIK-6-Y 1;0IIK-6-
B1;IIK-3-V 1;I1K-3-
BL;IIK-1-Y ;IIK-1-
Bl

V3ydeHne BIMSHHS TEMIIEPATYPHI M IIPOAOJDKUTEIBHOCTH CTapEHHS Ha
TBEPAOCTH JIOPATIOMUHHS

P14

Jla6opaTopHast
pabota 14
MuxkpocTpykTypa
CIIaBOB HA OCHOBE
TUTaHa

OIIK-6-Y 1;01IK-6-
BI;[IK-3-Y I;TTK-3-
BI;[IK-1-Y I;TTK-1-
BI

W3y4uTh NPUHIKUIIBI JCTUPOBAHKS U (DA30BbIC MPEBPAIICHUS B
THUTAHOBBIX CIUIaBax. O3HAKOMHTHCS C TUIHYHBIMH MHKPOCTPYKTYpaAMHU
THUTAHOBBIX CIUIABOB ITOCTIE PA3IUIHBIX 00PaOOTOK.

P15

JlaGoparopnast
pabora 15 Uzydenue
MPOCTHIX UATPAMM
¢azoBoro
paBHOBeCHS
JIBOMHBIX CUCTEM C
HEOTpaHWYEeHHOMN
PacTBOPUMOCTBIO B
KHJIKOM COCTOSTHHU

OIIK-6-Y 1;0I1K-6-
B1;IIK-1-B1

HSy‘ieHI/Ie IIPOCTBIX JUarpaMm C])a30BOFO PaBHOBECHUL JIBOMHBIX CUCTEM
C HCOT’paHHqGHHOﬁ PaCTBOPHUMOCTBIO B X)KUAKOM COCTOSHUHN

P16

JlabopaTopHas
paborta 16 N3y4enue
CIIO)KHBIX TUarpaMM
¢da3oBoro
paBHOBeCHs
IBOMHBIX CUCTEM C
MPEBPAILCHUSIMA B
TBEPIOM COCTOSIHHH.

OIIK-6-Y 1;0IIK-6-
B1;IIK-1-Bl1

I/I3y‘ICHI/IC CJIOKHBIX AUarpamMm (1)330B01“0 PaBHOBCCHU ﬂBOﬁHLIX CHCTEM
C IPEBPAIICHUSAMU B TBEPAOM COCTOSTHUU.

P17

JlabopaTopHas
pabora 17
ITpoMsInineHHbIE
crutaBbl. CTaHIapThl
Ha MaTepHuaisl 1
u3Aenus.

OIIK-6-33;IIK-1-V1

I/I3y‘IeHI/Ie CTAaHIAPTOB Ha MPOMBIIIIICHHBIC CILIIABBI

P18

PI'P. Jlomaniuee
3ananue 1
Ctpykrypoobpazosa
HUE B
JIByXKOMITOHEHTHBIX
CIuTaBax

OIIK-6-B1

Pemienue 3amay. CprKTy'pOO6pa30BaHI/I€ B IBYXKOMITOHCHTHBIX
CILIaBax

P19

PT'P. lomamuee
3agaHue 2
CtpykrypoobpasoBa
HUE B TPOMHBIX
CIuTaBax

OIIK-6-B1

Pemrenne 3amad. CTpykrypooOpa3oBaHie B TPOHHBIX CIIIaBaxX

P20

PT'P. lomamnee
3aJaHue 3.
Ctpykrypoobpa3oBa
HHE B YIJIEPOJUCTHIX
CTaJSIX U YyTyHax

OIIK-6-B1;I1K-3-V1

Pemenne 3aga4. CTpykrypooOpa3oBaHUE B YITIEPOAUCTHIX CTATSIX U
qyryHax




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (omlcalme 61/1.]'IeTOB, TECTOB M T.l'l.)

B cemectpe 5 npenycMOTpeH 3K3aMEH.

OK3aMeHaIOHHBIN OHIIET ceMecTpa 5 COCTOMT U3 5 BOIPOCOB. THUIOBBIE BONIPOCH 9K3aMEHA NIPUBEIEHBI B BOIIPOCax
camMonoJroToBku. [IpuMep 3K3aMEeHAIIMOHHOTO OMieTa pa3MenieH B npritoxkennu k PIT/T.

Bonpoc 1 - Bonpoc o teopuu pasgenos 1-4.

Bompoc 2 - Bompoc o pazzeny 1 kypca.

Bompoc 3 - Borpoc no pazgeny 3 kypca.

Bompoc 4 - 3agaga 1o ¢pa3oBOoMy paBHOBECHIO U CTPYKTYPOOOPA30BaHMIO B IBOMHBIX CIUIaBaX.

Bompoc 5 - 3agaua o ¢a30BOMy paBHOBECHIO H CTPYKTYPOOOPA30BaHHIO B TPOHHBIX CIIABAX.

B cemectpe 6 npeaycMOTpeH SK3aMeH.

OK3aMEeHAIMOHHBIN OMIIET ceMecTpa 6 COCTOHT U3 5 BOIIPOCOB. THIIOBBIC BOIIPOCH SK3aMEHA NIPHUBEICHEI B BOIIPOCAX
camonoArotoBku. [IpumMep 3x3aMeHallMOHHOTO OWieTa pa3MenieH B npuioxkenuu K PIT/I.

Bompoc 1. Teopernueckuii Borpoc 1o pasaenam 7-11.

Bompoc 2. Bonpoc Ha MexaHU3MBI (ha30BBIX M CTPYKTYPHBIX TIPEBPAIIEHHIH IIPH TEPMUIECKIX M XUMHKO-TEPMHYECKAHX
obpaboros. Paznenst 8-10.

Bompoc 3. Biusinue repmuueckoid o00paboTKu Ha cBOWCTBa cTanu. Pa3gen 8.

Bormpoc 4. Bimstane TepMudeckoi 00paboTKH 1 €€ TEXHOJIOTHYECKUX (akTopoB Ha (ha30BOE COCTOSHHUS, CTPYKTYPY M CBOIMCTBa
cranu. Paznensr 8-9.

Bompoc 5. 3agaua no cTpykTypooOpa30oBaHUIO B CTANSAX U UyryHax. Pazgen 7.

5.4. MeToauka olleHKH 0CBOeHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

[Ikana orieHNBaHMS 3HAHUI 00YJaIOLINXCSI HA dK3aMEHe:

OI11eHKa «OTIIMYHOY - 00YJArOIIUICs MOKa3bIBACT ITYOOKHE, NCUEPIBIBAIONINE 3HAHHS B 00beMe MPOHICHHON NMPOrpaMMBbl,
YBEpEHHO JCHUCTBYET M0 MPUMEHEHHIO ITOTYUYE€HHBIX 3HAaHUH Ha IIPAKTUKE, TPAMOTHO U JIOTUYECKU CTPOMHO M3JIaraeT MaTtepua npu
oTBeTe, yMeeT (opMynHpOBaTh BEIBOABI U3 U3JIOKEHHOTO TEOPETUIECKOTO MaTeprala, 3HAET JOMOTHUTENFHO PEKOMEHJOBAHHYIO
JIUTEPATYPY.

OI11eHKa «XOPOIIO» - 00YYAIOIIUICS TOKAa3bIBACT TBEPIbIC M JOCTATOYHO TOJTHBIC 3HAHUS B 00heMe MPOHISHHON MPOrpaMMBl,
JIOITyCKAaeT He3HAUYUTENbHBIE OIMOKU TPH OCBENICHUH 3aJJaHHBIX BOITPOCOB, MPABIIIBLHO ISHCTBYET IO MPUMEHEHUIO 3HAHWH Ha
MIPaKTHKE, YETKO U3JaraeT MaTepHar.

OI1leHKa «YIOBJIETBOPUTENLHOY - O0YJAIOIINICS MOKa3bIBACT 3HAHUS B 00bEME POHICHHOM MPOTrPaMMBbl, OTBETBI U3JIaraeT XOTs U C
OIMUOKaMH, HO YBEPEHHO HCTIPABIIIEMBIMHE MTOCIIE JOTOJTHATENBHBIX U HABOMSIIMX BOIPOCOB, IPABUIBHO JIEHCTBYET MO

MIPUMEHEHUIO 3HaHUH Ha MPaKTUKE;
O1eHKa «HEYJOBIETBOPUTEIBHOY - 00YJaIOLIHIACs HOMYCKaeT IpyOble OIINOKH B OTBETE, HE IOHUMAET CYIIIHOCTH U3JIaraeMoro
BOIIPOCa, HE YMEET IPUMEHSTh 3HAHUS Ha MPAKTUKE, TAET HEMOJHBIC OTBETHI HA JAOTIOJHUTENLHBIC U HABOSIIINE BOIPOCHI.

OreHka «He SBKa» — 00YJaIOMIUNCS Ha YK3aMEeH He SIBUJICS.

6. YHEBHO-METOANWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa W3narenscTBO, TOI
J1.1 (JImBumn b. T. Merannorpadus: yue6ruk pist | bubnuoreka MUCuC M.: Metammyprus, 1990
CTYZI. METAJUTYpI. CIIEll. BYy30B
JI1.2 | Manununa Pauca MuxkpocTpykrypa DJeKkTpoHHas ONOTHUOTEKA M.: Yueba, 2007
HBaHoBHa, METAJUTMIECKUX CIIIaBOB: J1a0.
Beenenckuit Bagum MPaKTUKYM
IOpbeBny, MantoTuHa
Enena Cepreesna, 1p.,
Manununa Paunca
HBanoBHa,
Bsenenckuit Bagum
IOpbeBru
JI1.3 |Tonpmmreitn M. 1., CrienuanbHble cTany: Y4eOHUK | DnekTpoHHast OnOnuoTeka M.: U3n-Bo MUCucC, 1999
I'paues C. B., Bekcniep |14 By30B 110 crien.
I0.T. 'MeraioBeeHue u
TepMHdecKas 00paboTka
METaJIoB'
JI1.4 | BBenenckuii Bagum CTpykTypooOpa3oBaHue U DJeKkTpoHHas OHOTHOTEKA M.: U3a-Bo MUCuC, 2010
IOpbeBry, Manuanaa | aHAaIHM3 (ha30BBIX MPEBpAICHUH
Pauca BanoBHa, B CIUIABAX XKEJIE30-yIIIEPOL:
VYmakosa O. 0., yue0. mocodue 1j1st CTyA. BY30B,
[llyBaeBa EBrenus 00yu. mo Hanp. 150100 -
ArnexcaHpoBHa Mertamyprus u 150700 - ®Ous.
MaTepHajJoBeICHHUE




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.5 |[JIunees Anexceit ®Da30BbIc PABHOBECUS U OnexrpoHHas OHOIHOTEKA M.: [MUCuC], 2009
CepreeBuy, CTpYyKTypooOpa3oBaHue: c0.
MamotnHa Enena 3ama4
CepreeBna
JI1.6 |llyBaeBa EBrenus MartepuanoBeaeHue. Bubnmuorexka MUCuC M.: U3n-so MUCuC, 2013
AJleKcaHIpOBHA, Hemerannuyeckue u
IlepMuHOB Aniekcanip | KOMIIO3ULIMOHHBIE MaTEPUAIIbL:
Cepreesuu Kypc JeKuuit: yueb. mocoue
JUTSL CTY/I. BY30B, 00Y4Y. IO
Hamp. - Meramnyprus
JI1.7 | Cronsipos B. JL., ®da3oBbI€ IPEBpAIICHUS U DrekTpoHHas ONOIMOTEKA M.: U3a-Bo MUCHC, 2018
Mamotuna E. C., CTPYKTYpoOOpa3oBaHHe:
Beenenckuii B. 1O. y4eOHHUK
JI1.8 | Mamtoruna Enena ®da3oBbIC paBHOBECHUS U DJeKkTpoHHas ONOITNOTEeKA M.: [MUCuC], 2016
CepreeBHa CTPYKTypooOpa3oBaHUeE.
Juarpamma ¢a3oBoro
paBHoBecus Fe-C (N 2795): ¢6.
3a1a4
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYpa
ABTOPEBI, COCTABUTEITH 3ariaBue bubnmorteka W3narenbcTBO, rox
JI2.1 | Connues IO. I1., TexHomnorus DnekTpoHHast OnbIMoTeKA Cankr-IlerepOypr: Xumusaar,
Epwmaxos 1O. I1., KOHCTPYKIIHOHHBIX 2020
IMupaiinen B. IO. MaTepuajoB: yIeOHNK
JI2.2 |HosukoB U. U., Posun |Kpucramnorpadus u nepexrsr | bubmmorexka MUCuC M.: Mertannyprus, 1990
K. M. KPUCTAJNINYECKOUN PEIIETKH:
Y4eOHUK 171 BY30B
JI2.3 | Hosukos U. U., MeramnoBenenue, DnekTpoHHas OMOIMOTEeKa M.: Uzn-Bo MUCuC, 1994
CrporanosI'. Bb., TepMooOpaboTka 1
Hosukos A. 1. peHTreHorpadus: YUeOHUK Is
CTYI.METAILTYpT. ¥
MAIIMHOCTPOUT. CIICIl. BY30B
JI2.4 | HoBukog 1. N. Teopus Tepmuueckoit Bubnrorexka MUCuC M.: Mertannyprus, 1986
00pabOTKH METaJIJIOB:
Y4eOHHK [T BY30B
JI2.5 | JluneeB Anexceit ®da3oBbIe paBHOBECUS 1 bubimorexa MUCuC M.: U3a-Bo MUCuC, 2012
Cepreesud, CTPYKTYpoOOpa3oBaHUe.
Mantotuna Enena J{ByXKOMITOHEHTHBIE
CepreeBHa JrarpaMmel (pazoBoro
paBHOBecHs: 0. 3amad: yueo.
nocoOue JUis CTy[. BY30B,
00yu. mo Hamp. 150400 -
'Merannyprus’'
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TO
JI3.1 |Comnnues IO. IT., MartepuanoBeaeHue: DnekTpoHHast OndIMoTEeKA Cankr-IlerepOypr: Xumusaar,
Bbopsenko E. U., MIPUMEHEHHUE U BBIOOD 2020
Bomorxkanuna C. A. MaTepHrajoB: yaeOHoe Imocodue
JI3.2 [3axapos A. M. JuarpaMMbl COCTOSIHUSA bubmnorexka MUCuC M.: Metammyprus, 1990

JIBOMHBIX Y TPOMHBIX CUCTEM:
y4e0. mocodue s CTy.
METaJUTypr. ¥ MAIIMHOCTPOMT.
CIell. By30B




ABTOPEBI, COCTaBUTEIHN 3armaBue

Bubanoreka W3naTenbcTBO, roj

JI3.3

Manununa Pauca
MBanoBHa, lllyBaeBa
EBrenns
AnekcaHIpoBHa,
Vimakosa Ombra
AHarolbeBHa, JIp.

Martepuanosenenue. CruiaBsl

JUISL CTYA. BY30B, 00y4. IO
Hanp. Merannyprus

Fe-C: c0. 3amau: y4e6. mocobue

Bubnrorexka MUCuC M.: U3a-Bo MUCuC, 2013

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

€}

Buneopwmibm "Jledhekrsl, Auciokanuu
KPUCTAITTUIECKOH CTPYKTYpHI'.
https://www.youtube.com/watch?v=76qW6gm6¢V0

https://www.youtube.com/watch?v=76qW6gm6¢V0

32

OnexrpoHHoe nocooue Mantotuna E.C.
TpexXKoMITIOHEHTHBIE AUATrpaMMEI (ha30BOTO
paBHOBecus. YacTs 1. https://misis.ru/files/
-/8eeb312de00d8560beec848ece0f3981/%D0%9F %
D0%BE%D1%81%D0%BE%D0%B1%D0%B8%
D0%B5_%D0%BF%D0%BE_%D1%82%D1%80%
D0%BE%D0%B9%D0%BD%D1%8B%D0%BC.pdf

https://misis.ru/files/-/8eeb312de00d8560beec848ece0f3981/%
D0%9F%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%
B5 %D0%BF%D0%BE_%D1%82%D1%80%D0%BE%D0%
B9%D0%BD%D1%8B%D0%BC.pdf
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DJNEeKTPOHHBIE TPEHAXKEPHI 110 TPOHHBIM TUTPaMMaM.
https://misis.ru/files/
-/50ee949feeele3 18a7b251790cbac451/Malutina.pdf

https://misis.ru/files/
-/50ee949feece1e318a7b251790cbac451/Malutina.pdf

D4

T'OCT 1215-79 OtnuBku u3 KoBKOTO yryHa. O0mme
TexHu4ueckue ycaosus (¢ Mismenenusamu N 1,

2). TexHOdKCTepT. DICKTPOHHBIN (HOHI TPaBOBOU U
HOPMAaTHBHO-TEXHHYECKOI JOKyMCHTAIINH.
http://docs.cntd.ru/document/1200011539

http://docs.cntd.ru/document/1200011539
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I'OCT 1412-85 YyryH ¢ mnacTUHYATHIM TpadUTOM
JUTst OTJIMBOK. Mapku. TexHo3KenepT. DeKTpOHHBIN
(oHT IPaBOBOI 1 HOPMAaTHBHO-TEXHUIECKON
JIOKyMEHTALHH.
http://docs.cntd.ru/document/1200008656

http://docs.cntd.ru/document/1200008656

96

T'OCT 1585-85 Uyryn aHTU)PUKIMOHHBIHN 15
otiuBok. Mapxku (¢ M3menenuem N 1). TexHO3KCTIEPT.
OnexTpoHHEIH (GOHT TPaBOBOH M HOPMATHBHO-
TEXHUYECKOH TOKYMEHTaLUH.

http://docs.cntd.ru/document/1200008850

http://docs.cntd.ru/document/1200008850

7

T'OCT 7293-85 UyryH ¢ mapoBHIHBIM rpaduTOM IS
otnuBoK. Mapxu. TexHO3KeIepT. DNeKTpOHHEIH (HOHA
IIPaBOBOX M HOPMATUBHO-TEXHUYECKOU
JIOKyMEHTALHH.
http://docs.cntd.ru/document/1200008852

http://docs.cntd.ru/document/1200008852

98

T'OCT 7769-82 UyryH nerupoBaHHbIH U1 OTIMBOK CO
CIIeIManbHBIMA CBOMicTBaMu. Mapku (¢ Mi3meHneHneM
N 1). TexHoakcnept. DNeKTPOHHBIN (HOH/ TPABOBOH 1
HOPMAaTHBHO-TEXHHYECKOI JOKYMCHTAIINH.
http://docs.cntd.ru/document/1200011542/

http://docs.cntd.ru/document/1200011542/

I'OCT 28394-89 UyryH ¢ BepMUKYIIPHEIM TpadUTOM
Ui oTIMBOK. Mapku. TexHOIKCepT. DNeKTPOHHBIN

http://docs.cntd.ru/document/1200008853

99 | poHI MpaBOBOI 1 HOPMAaTHBHO-TEXHUYECKON

JIOKyMEHTAIHH.

http://docs.cntd.ru/document/1200008853

6.3 IlepeueHb MPOrpaMMHOro odecne4eHust

i JInnensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

PerUsr
1.2 | Win Pro 10 32-bit/64-bit
I1.3 | Microsoft Office
1.4 |LMS Canvas
1.5 |MS Teams
1.6 |ESETNOD32 Antivirus

6.4. Ilepeuenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX

N.1 |IlonHOTEKCTOBBIE POCCUICKUE HAYUHBIE )KyPHAJbl U CTAThU:




N.2 |— Hayunas snexrponnas 6ubmnorexa eLIBRARY https://elibrary.ru/

N.3 |— [HomHOTEKCTOBBIC AETIOBbIC MyOIHUKAIIMKA HH()OPMAreHTCTB M Ipecchl o 53 otpacism https://polpred.com/news

N.4 |HNrOCTpanHbIe 6a3b! naHHEIX (HocTym ¢ IP agpecos MUCuC):

WN.5 |— aHaimTrueckas 0asa (nHAekch mutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— ananutuyeckas 0aza (MHAEKCH HIUTUPOBaHuUs) Scopus https://www.scopus.com/

.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com

N.8 |— HayuHbIe )KypHaJbI H3natenbcTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasnauenune OcHarrenue

b-416 VYuebHas ayTuTopHs NPOEKTOP;  DKpaH,;  MapKepHas  [OCKa;  KOMIIBIOTED
npenofasarens; Mmukpockon Carl Zeiss Axio Scope Al,
KOMIBIOTEPHBIA K1acc Ha 12 KOMIIBIOTEPOB, KOMILIEKT
yaebHoI Mebenn

b-420 VY4ebHas aynuTopus MPOEKTOp; MYJIbTHUMEIMIHAS JIOCKAa; MapKepHas JOcCKa,
JIOKYMEHT-KaMepa; KOMIIBIOTEP TIperoiaBaTes;
MHKPOCKOIIBI ~ MeTamtorpaguueckue 11 ImT., KOMIUIEKT
y4aeOHON Mebemu

JIro6oit Koprmyc | YueOHast ayguTopusi JUIL IIPOBEIEHHUS | KOMIUIEKT ydeOHOH mebenu 1o 36 MecT amst oOydaromuxcs,

MynsTHMeaUHHAS 3aHATHH JIGKIMOHHOTO THIIA W/WIM JUIA | MyIbTHUMEANHHOE  00OpYJOBaHHE, MAarHUTHO-MapKepHas

MPOBCACHUA MMPAKTUICCKUX 3aHITHI:

Jocka, pabouee Mecto mperonmaBartens, IIKc moctymom k
UTC «Uureprer», DUOC yHHBepcuTeTa 4Yepe3 IIHMIHBIA
kabuner Ha mnargopme LMS Canvas, IMIIEH3MOHHBIE
nporpamMmel MS Office, MS Teams, ESET Antivirus

Yuransabii 3a1 Ne3 (B)

KOMIUIEKT ~ yueOHOM  MmebOenn Ha 44 wmecra  mis
obyuaronuxcs, MOV Xerox VersaLink B7025 ¢ ¢pynkuumeit
MacmTaObupoBaHUs TeKkcToB W m3o0paxkenmir, 8§ IIK ¢
goctynom k HWTC «Huteprer», OMUOC yHUBepcurera
yepe3 JHYHBIN KabuHeT Ha tuatgopme LMS Canvas,
nuieH3nonHble mporpamMmbel MS Office, MS Teams, ESET
Antivirus.

8. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

[IpoBeneHue NeKIHHA U MPAKTHUECKIX 3aHATHH OCYIIECTBISIETCS HCKITIOYUTEIBHO B ayJUTOPHUAX, 00ECIIEUEHHBIX MYIIbTUMETHHHBIM
000pyI0BaHUEM, C BO3MOXKHOCTBIO TI0Ka3a NPE3EHTalui 1 BUACO(UIHMOB.

ITpoBeneHne 1a60PaTOPHEIX PabOT OCYIIECTBISIETCS B CIEIHATN3NPOBaHHEIX Taboparopusix (b-416, B-420), mpu npoBexernn
3aHATHI TPYIITEI Pa30MBAIOTCS HA MTOTPYIIIBI, YUCICHHOCTHIO 00yJaromuxcs He 0ojee 12 cTyneHToB.

JlekMOHHBIE 3aHATHUS HAllENEHbI Ha 3y4eHHE CTYIeHTaMU OOIIUX BOIIPOCOB METAILIOBEACHHS.

JlaGopaTopHbIe 1 IPAKTUYECKHUE 3aHATHS IODKHBI OBITh HALIEICHBI HA TPAKTHYECKOE 3ydeHUEe 0COOCHHOCTEH CTPYKTYPhI U
(ha30BOTO PaBHOBECHS M3YJaEMBIX METAJIIOB, OCOOCHHOCTEH MX TePMUIECKOH 00pabOTKH, TEXHOIOTHH (OpMHUPOBAHUS
SKCILTYaTallUOHHBIX CBOUCTB.
[penycmatpuBaloTcs JOMAIIHUE 3aJaHus], BIIOYAIOLINE 33/1auk 110 (Ja30BBIM IPEBPALCHUM, CTPYKTYPOOOPa30BaHHUIO.
ITpoBeneHMe ayTUTOPHBIX 3aHATHH MpeIycCMaTPHBACT UCIIOIH30BaHNE B YUeOHOM KypCce aKTHBHBIX M HHTEPAKTHBHBIX TEXHOJIOTHHA:
- IPOBEICHHE JICKITHH C UCTIOIH30BaHNEM MHTEPAKTHBHBIX U MYJIBTHMEUHHBIX TEXHOJIOTHH (TIpe3eHTams B popmate MS

PowerPoint);

- UCIIOJIb30BaHNUE TIPH IIPOBEACHNH 3aHATHH CIIELNATM3UPOBAHHOH (CM. BBIIIE) 1Ta00PATOPUH C BO3MOXKHOCTBIO IIPOBEICHHUS
3aHATHI B HHTepakTHBHON opme (baza maHHEIX « MUKPOCTPYKTYpa»);
- NCTIONIF30BAaHME NIPY TIPOBEICHNUH JIEKIMOHHBIX 3aHATHH aKTHBHBIX ()OPM OOydIEHHs yIeOHBIX BUACOMATEPHATIOB U
KOMITBIOTEPHBIX TPEHAKEPOB.
JucruinHa OTHOCHUTCS K TOYHBIM HayKaM M TpeOyeT 3HaUUTEIBHOTO 00beMa CaMOCTOATEIbHON paboThl. OTIenbHEIC YaeOHbIC
BOITPOCHI BEIHOCSITCS HA CAMOCTOSITEIIBHYIO TIPOPAOOTKY M KOHTPOIHUPYIOTCS TOCPEACTBOM TEeKyIieH artectanuu. [1pu aTom
OPTaHU3YIOTCA TPYMIIIOBBIE M MHIUBUIyalbHbIC KOHCYIbTAalMU. KauecTBeHHOE OCBOEHHUE AUCIUILTHHBEI BO3MOXKHO TOIBKO IIPH
CHCTEMaTH4ECKOI CaMOCTOSATEIBHOM paboTe, YTO MOLAEP)KUBACTCSI CHCTEMON TeKyIel U pyOexHOH aTTecTalu.

B pamkax ygeOHOTO Kypca BOSMOXHO IIPUBIICUCHUE MPEICTaBUTENICH POCCHICKIX KOMITAHHH, TOCYJapCTBEHHBIX U OOIIECTBEHHBIX
opranusauuii Mmarepuanosegueckoil HanpasieHHocT: OI'YIL «IHUWYepmer» um. N.I1. bapauna, UMET PAH um. A A. Baiixkosa,

OAO HUH PXI.

HO}IFOTOBK& K KOHTPOJIbHBIM pa60TaM MPOBOAUTCA B HaChbl CaMOCTOSTEILHON pa6OTBI H, Ipu HCO6XOJII/IMOCTI/I, B 4acChbl

KOHCYJIbTalUH JIEKTOPA.

ITo xypcy npeaycMOTpeHbI SK3aMeHbI B 5 U 6 ceMecTpax.
Marepuansl Kypca (Ipe3eHTaluu JEKIHH, peKOMeHayeMas INTepaTypa, BUaeoMaTepuasl U Ap.) BbUIOXKEHHI B cucteMe LMS

Canvas.




