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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 | - npeacraBneHusiM 00 OCHOBHBIX IPYMIAaX METAJUIMYECKUX M HEMETAIUINYECKIX MaTepUalIOB;

1.4 | - ycTaHaBIMBaTh CBSA3HM MEXKAY (ha30BBIM COCTaBOM, (ha30BBIMU MPEBPAIIECHUSIMUA M MUKPO- 1 MAKPOCTPYKTYpPOid
MaTepHajoB, OPMHUPYIOLIEH X CBOWCTBA;

1.5 | - uconb30BaTh 3aKOHOMEPHOCTHU MPOLIECCOB KPUCTAIIM3ALNH, IUIACTHUECKOH nedopmariy U (pa30BbIX MPEBPAILCHUH C
HCIIONIb30BAaHHEM AMArpaMM (ha30BOTO PABHOBECHUS PEabHBIX CHCTEM [UI aHAJIN3a CTPYKTYPOOOpa30BaHUs MaTEpHAIOB H
(OopMHPOBaHUS MIX CBOWCTB;

1.6 | - HCTIOJTB30BaTh TPECTABIICHUS 00 OTKIOHEHUSX OT (ha30BOTO PABHOBECHS LIS aHAIN3a CTPYKTYp M 00IIEro ypoBHS
CBOMCTB B peallbHBIX METaJIax M CIIaBaxX;

1.7 | - aHaNmM3y CTPYKTYpoOOpa30BaHMs B IIPOIIECCE TEPMIUECKOH 00pabOTKH CTajel M IyryHOB, IIBETHBIX CIUIABOB;

1.8 | - ocHOBaM TEOPUH TEPMUIECKON, XUMUKO-TEPMHICCKOH  TepMOMEXaHHIEeCKOi 00paboToK;

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI
bnok OII: b1.0
2.1 TpeboBanus K npenBa]rnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocs:
2.1.1 |Kpucramiorpadus
2.1.2 |Maremarnueckasi CTATUCTHKA U aHAJIU3 JaHHBIX
2.1.3 | Meroapl MaTeMaTH4eCKO (pU3MKH
2.1.4 | OcHOBBI KBaHTOBOI MEXaHUKU
2.1.5 |Teopernueckas MexaHUKa U OCHOBBI TEOPUU YIIPYTOCTH
2.1.6 | YueOHas mpakTHKa 110 MOTYyIEHHIO HEPBUIHBIX MPO(PECCHOHANBHBIX YMEHUI
2.1.7 | YueOHas IpakTHKa 110 MOTYyIEHHIO NEPBUIHBIX IPO(YECCHOHANBHBIX YMEHUI
2.1.8 | Puszuka
2.1.9 | ®usnueckas XuMus
2.1.10 | DnekrpoTexHUKa
2.1.11 |MaremaTuka
2.1.12 | Opranuueckas XUMHs
2.1.13  |UudopmaTuka
2.1.14 | Xumus
2.1.15 | VmxeHepHas ¥ KOMITbIOTepHas Trpaduka
2.2 JAucuuniaunsl (MOLYJIM) H MPAKTHKH, VIS KOTOPbIX 0CBOEHHE TAHHOW AUCHHUIJIMHBI (MO1YJIs1) HEO0OX0IHUMO KaK
npeaniecTByoLIee:
2.2.1 |Pa3mepnbie 3p(HeKThl B HAHOCTPYKTYPHBIX MaTepranax
2.2.2 | OU3UKO-XUMHUSI HAHOCUCTEM
2.2.3 | ®uznueckue CBOMCTBA TBEPIBIX TEI
2.2.4 | Meroapl KOHTPOJISl  aHATN3A BELIECTB
2.2.5 |Meronsl GpU3NKO-XUMHUYECKUX UCCIEIOBAHNI HAHOCUCTEM
2.2.6 | OcobeHHOCTH UCCIEAOBAHUSI HAHOMATEPHAIIOB
2.2.7 |IoaroToBka K mpoIeIype 3aMXTHI U 3aIIUTa BEITyCKHON KBATM(HUKAIIMOHHON PaboTHI
2.2.8 |IoaroToBka Kk mporexype 3alnTHl K 3aIIUTa BBITYCKHON KBATH(HUKAIIMOHHON PaboTHI
2.2.9 |IIpemouiuroMHas IPaKTHKA JUIS BBITOJHEHUS BRITYCKHON KBATH(PUKAITMOHHONW pabOTHI
2.2.10 |IlpenmumiomMHas MPaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHON paboThI
2.2.11 |Craructuueckue pacyeTsbl paBHOBECUI

3. PE3YJIbTATBI OBYYEHMUA 1O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSAMMUA

OIIK-3: Cnoco0eH mpoBoAMTH M3MepeHUsI U Ha0JII0JeHHUsl, 00padaThIBATH U NPeICTABJIATH IKCIIePUMeHTAAbHbIE IaHHbIE

3HaTb:

OITK-3-32 OcHOBHBIE METOAMKN MEXaHUYECKUX MCITBITAHUHI




OIIK-3-31 OcHOBHBIE TEXHOJIOTUH MOTYUEHUS U 00pabOTKM MaTepuanoB

OIIK-5: CnocodeH NpHHUMATH 000CHOBAHHbIE TeXHUYeCKHE pelieHusi B MpogeccHOHAILHOI AeITeIbHOCTH, BHIONPATh
3¢ (peKTHBHBIE H Oe30NMacHbIe TEXHUYECKHE CPeICTBA H TEXHOJIOTHH, OCYLIeCTBIATH MOAeJHPOBAHNE, AHATH3 H
IKCIMEPUMEHTHI B 1[eJISIX POBeJeHNs AeTATbHOI0 UCCJIeI0BAHNSA IS PellieHus 3a1a4 B MpodeccHoHAIbHOI 001acTH

3HaTb:

OIIK-5-31 Teopuu 3BONIOIKMH CTPYKTYPHI M COCTABA MAaTEPHAIIOB IPU BHEIIHUX TEPMHUUYECKUX, TEPMOMEXaHUYECKUX U JPYTHX
THUITaX BO3JCHCTBHS

OIIK-5-33 OcHOBHBIC TEXHOJIOTHH MOTYUCHUS U 00pabOTKI MaTepuaaoB

OIIK-5-32 OcHOBHBIE METAJNIMYECKUE U HEMETAIINICCKIE KOHCTPYKHHOHHBIC 1 HHCTPYMCHTAJIbHBIC MaTCpUaJIbl, UX CBOﬁCTBa,
CTPYKTYpa U TUITIOBBIC TCXHOJIOTHUH TTOJTYYCHUSL

OIIK-1: Cnoco6en pemath 3a1a4u npogecCHOHAIBHOM AeATeJILHOCTH HA OCHOBE IPMMEHEHHUs eCTEeCTBEHHOHAYYHBIX U
OGHICI/IH)KCHCPHBIX 3H3HHﬁ, METOA0B MATEMATHYCCKOI'0 aHAJIU3a U MOACJTUPOBAHUSA

3HaTh:

OIIK-1-35 OcHOBHBIE THITBI METAJUNIMYECKUX U HEMETAJUIMYECKUX MATEPHATIOB, 3aKOHOMEPHOCTH U3MEHEHHUS UX CTPYKTYPHI U
CBOWCTB IPH TEPMHUUECKOH 00paboTKe

OIIK-1-34 3akoHOMEpHOCTH BIUSHUSA (PA30BBIX IIEPEXO0B IIEPBOTO U BTOPOTO POAa HA (PYHKINH TEPMOANHAMIYECKOTO COCTOSIHUS

OIIK-1-33 OcHOBHbBIE KPUCTAITIOXUMHYECKIE XapaKTEPUCTHKH ATOMHON CTPYKTYPhI

OIIK-1-32 Tumsl 1 0COOEHHOCTH XUMHYECKOHN CBSI3H

OIIK-1-31 OcHOBHBIE 3aKOHBI U SIBIEHUS, O0BSICHSIOLINE 3aKOHOMEPHOCTH (Pa30BBIX MpeBpaleHnit

OIIK-5: CnocodeH MpUHAMATEH 000CHOBAHHBIE TEXHHYECKUE PellleHns B MPogeCCHOHATBHOI IesITeTbHOCTH, BHIOHPATHh
3¢ ekTHUBHBIE U Oe30MacCHbIe TEXHHYECKHE CPEeACTBA U TEXHOJOTHH, OCYIIECTBJISITH MOAETHPOBAHUE, AHAIU3 U
JKCMEPUMEHTHI B HeJISIX MPOBeIeHHUsI 1eTAJLHOr0 UCCIeI0BAHUS /ISl pellleHus 3a7a4 B NpodeccuoHaIbLHOIi 001acTH

Ymers:

OIIK-5-Y1 [IpumMeHsTh 3HAHWS 00 OCHOBHBIX THUTIAX COBPEMEHHBIX HEOPTAaHMUECKUX U OPTAHUICCKIX MaTSPUATIOB, IPUHITHITIAX
BBIOOpa MaTEPHAJIOB IS 3aIaHHBIX YCIIOBHI IKCILUTyaTallUU C yI€TOM TpeOOBaHNH TEXHOIOTHYHOCTH, JKOHOMHIHOCTH,
Ha/IKHOCTHU U JIOJITOBEYHOCTH, SKOJIOTUUECKUX MOCIEICTBUIA UX IPUMEHEHHS NIPU pellieHnH 3a7a4 npodhecCuOHaIbHOM
IEITCIHbHOCTH

OIIK-3: Cnioco06eH npoBOAUTH U3MePEeHHsT U HA0JII0/IeHHsl, 00padaThIBaTh M MPEACTABJATH IKCIIEPUMEHTAIbHbIE TaHHbIE

YMmerh:

OIIK-3-Y2 Ananu3npoBaTh TePMOKHHETHUECKIE I H30TEPMUYECKUE AUArpaMMBI TpeBpamnieHuil (C-00pa3Hble AuarpaMMBbl)

OIIK-1: Cnocoden peumiaThb 3aaa4u HpO(l)eCCHOHaJ]LHOﬁ AeATEC/IbHOCTH HA OCHOBE IPUMEHEHUS] €CTECTBCHHOHAYYHBIX U
Oﬁll.lel/lH)KEI-lepH])IX 3HaHHﬁ, METOA0B MATEMATHYCCKOI'0 aHAJINU3a H MOACJIMPOBAHUSA

YMmerh:

OIIK-1-Y1 CoueraTs TEOPHIO U MPAKTUKY MaTEPUATIOBEACHUS I TEXHUYECKUX PEIICHUH B MPO(heCcCHOHATBHON eI TeTbHOCTH: !
- F'oTOBUTH 00BEKTHI METAIIIOTPAQUIECKIX UCCIICIOBAHUH;

- Paborath ¢ MeTaiutorpaduaeckiuM MUKPOCKOTIOM;

- UccnenoBate Makpo- 1 MUKPOCTPYKTYPY METAIIMIECKUX MaTEPHATIOB,;

- MI3MepsTh TBEPIOCTH MaTEpHAOB;

OIIK-3: Cnocoden MNPOBOJAUTH U3MEPEHUS U Haﬁ.moaemm, OﬁpaﬁaTblBaT]’ U MPEeACTABJIATH IKCIIEPUMEHTAJIbHBIEC ITaHHbIE

Ymers:

OIIK-3-Y1 YMeTh aHaTH3UPOBATh METALIOTPAQUIECKYIO CTPYKTYPY MaTeprUaioB

OIIK-1: Cnoco6eH pemiath 3a1a4u nNpogeccHOHAIbLHOM 1eATeJILHOCTH HA OCHOBE IPMMEHEHHUs eCTEeCTBEHHOHAYYHBIX U
o0LIeMHKeHEPHBIX 3HAHU, METOJ0B MATEMATHYECKOr0 AHATU3Aa U MO/IeJIMPOBAHMS

Ymers:

OIIK-1-Y2 Hcnonp30BaTh ABOWHBIC U TPOHHBIE JHAarpaMMbl (Da30BOTO PAaBHOBECHS VIS TIOCTPOCHUS KPHUBBIX TEPMHIECKOTO
aHa/Iu3a [IPY HarpeBe U OXJIAXACHUH, ISl IPOTHO3UPOBAHUS BO3MOKHOM CTPYKTYPBI IIPU 33JaHHOU TEMIIEpAType UL Pa3HbIX
BUJIOB TEPMUUECKON 00pabOTKU U B COCTOSHHM PAaBHOBECHS, a TAIOKe JUIS pacyeTa MacChl U ONpeAeNeHHss XUMUYECKOTO COCTaBa
(ha30BBIX U CTPYKTYPHBIX COCTABIIAIONINX IIPH 3aaHHOM TeMIeparype.

OIIK-5: Cnioco6eH npuHUMATh 000CHOBAHHBIE TEXHMYECKHE PelieHusI B MPod)ecCHOHATBHOI 1eTeJIbHOCTH, BLIOUPATH
3¢ dekTUBHBIE 1 Oe30MaCHbIe TEXHHYECKHE CPEACTBA U TEXHOJOTHH, OCYIIECTBISITH MOAETUPOBAHUE, AHATU3 U
JKCHEPUMEHTHI B 1eJISIX MPOBeIeHHUsI 1eTAJLHOr0 UCCIeI0BaAHUS /ISl pellleHus 3a7a4 B podeccuoHaILHOI 00/1acTH

Baaaern:

OIIK-5-B2 HaBsikoM 1mo00pa OCHOBHBIX ITapaMeTPOB TEXHOJIOTHYECKOTO ITpoIiecca IOMyIeHNS MaTepraa ¢ 3alaHHBIMH
XapaKTepPUCTUKAMHI




OIIK-5-B1 HaBsikoM 000CcHOBaHHUS BEIOOPA KOHCTPYKIMOHHBIX U HHCTPYMEHTAIBHBIX MaTePHANOB, CII0c00a UX MOTy4eHHU,
TEPMHUUYECKOH 00pabOTKH JUIsl U3TOTOBJICHUSI OCHOBHBIX THITOB M3JIEINI U pElIeHNs 3a/1a4 MPO(eCCHOHAIBHOMN e TEILHOCTH

OIIK-1: Cnocoben pemiaThb 3aa4u HpO(i)eCCl/IOHa.]IbHOﬁ AeATECIbHOCTH HA OCHOBE IPUMEHEHUS] €CTECTBCHHOHAYYHBIX U
Oﬁlllel/lH)l(eHeprlX 3HaHHﬁ, METOA0B MATEMATHYECCKOI0 AaHAJIU3Aa U MOACTUPOBAHUSA

Baagern:

OIIK-1-B1 HaBbikamu coyeTaHusi TCOPUU U MPAKTHKH MaTEPUATIOBEICHUS TSl pELICHHS WHKCHEPHBIX 3aa4:

- OTIBITOM aHaTH3a ()a30BBIX MPEBPAILICHUI B METAUIaX M CIDIaBaX Ul 0OOCHOBAHUS BEIOOpA MAaTEPUAIIOB;

- OTIBITOM TIPAKTUIECKOTO MPUMEHEHHUS METOJIOB 00pabOTKH M aHAIIN3a IKCIIEPUMEHTAITLHON HH(OPMAIIAN O CTPYKTYpE
MaTepHasoB;

- IPaKTUYIECKAMH HAaBBIKAMH MTPOBEICHHS METAIUIOTPAPUICCKAX UCCIICTOBAHIH.

OIIK-3: Cnoco0eH mpoBoaAMTH U3MepeHUsI U HA0JII0JeHHUsl, 00padaThIBATH U NPeICTABIATH IKCIIePUMeHTAAbHbIE IaHHbIE

Baanern:

OIIK-3-B1 OmnbIToM npoBeieHust N3MEpEeHH U HaOMI0ACHUH, 00paOOTKH U MPEICTABICHNUS Pe3yIbTaTOB aHAJIH3a
SKCTIEPUMEHTATBHBIX TaHHBIX

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnenoB u | Cemectp | YacoB | ®opmupyemblie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHA TeM /BHJL 3aHATHS/ / Kypce HHIUKATOPbI H JJI. sieMble
KOMIeTeHI i pecypcsl padoTsl
Pazgen 1. Ctpykrypa
MaTepHaJIoOB.
1.1 Beenenue. Mecto u poib 5 2 OIIK-5-32 JI1.1J13.1
JUCLUIUIMHBI B IOATOTOBKE. OIIK-1-32
CBs3b XUMHYECKOTO, OIIK-1-33

(ha30BOTO U CTPYKTYPHOTO
COCTaBa CoO CBOMCTBaMHU.
Mertautsl IPOCTHIE U
HEePEXOHBIC.
Kpucrannunueckue pemeTku
METaJII0B. AHH30TPOIIHS,
Tekcrypa. /Jlex/

1.2 Toueunslie nedeKxTol. 5 2 OIIK-1-31 JIT.1J12.2
KpaeBbie, BUHTOBEIE, OIIK-1-33 21
CMEIIaHHBIC TUCIIOKAIUH.
Bo3moxxHOCTH CBETOBOM
MHUKPOCKOITUH B
ONpeCIICHUH IITIOTHOCTH
nuciokaruii. Pois
JICTIOKAINH B (pa30BBIX
npeBpauieHusx. /Jlex/

1.3 DHeprusi AUCIOKAIUH, 5 2 OIIK-1-31 JI1.1J12.2
B3aMMOJICHCTBHEC OIIK-1-33
nucnokanuii. CKOIbXEHUE 1 OIIK-3-31
Nepenoi3anme
nuciaokauii. /Jlex/

1.4 MOHO- ¥ TOJIMKPUCTAILIIBI. 5 2 OIIK-1-33 J.1
Ponb moBepxXHOCTHBIX OIIK-1-34

nedexroB B (pa3oBbIX
npespaiieHusaX. /Jlex/

1.5 Nzyuenue 5 4 OIIK-1-Y1 JIT.1J11.2 P1
METaJTOTPadUIECKOTO OIIK-1-B1
MHKpockora. /J1a6/ OIIK-3-Y1
OIIK-3-B1
1.6 [TpuroToBienue obpasna ajst 5 2 OIIK-1-Y1 JIT.1J11.2 P2
W3Yy4EHHUs] MEKPOCTPYKTYPBI C OIIK-1-Y2
MOMOIIBIO CBETOBOTO OIIK-3-Y1
MUKpockorna. /J1ab/
1.7 KonunuecTBeHHbII 5 2 OIIK-1-Y1 JIT.1J11.2 P3
MeTajuorpaduaecKuit OIIK-1-B1
axanu3. /J1ab/ OIIK-3-Y1

OIIK-3-B1




1.8 W3zydenne nedexron OIIK-1-Y1 J1.1 P4
KPHUCTaJUIMYECKOTO CTPOCHUS OIIK-1-B1 JI1.2J12.2
C TIOMOIIIBIO CBETOBOTO OIIK-3-V1
MUKpockorna. /J1a6/ OIIK-3-B1

1.9 OcBOeHHE TEOPETHYECKOTO OIIK-5-31 J1.1
Matepuana pasaena 1 u OIIK-1-31 JI1.2J12.2
MOATOTOBKA K JJAOOPaTOPHBIM OIIK-1-32 J12.3
pabortam 1-4 /Cp/ OIIK-1-33

OIIK-1-34
OIIK-1-35
Pa3gen 2. ®a3oBble
npeBpalieHus B
OJHOKOMIIOHEHTHBIX
cucTreMax.

2.1 Kpucrannuzanus meramios. OIIK-5-31 JIT.1 J11.7
I'omorennast OIIK-5-32
KPUCTAJUIM3aLUs, MOJEIb OIIK-5-33
N.JI. MupkuHa, o0pa3oBaHue OIIK-1-31
LEHTPOB KPUCTAITU3AIIH. OIIK-3-31
Kputnueckuii pazmep. /JIex/

2.2 Poct xpucramnos. Kpussie OIIK-1-31 JIT.1 JI1.7
Tammana. Briusinue OI1K-1-34
rapaMeTpoB KpUCTATU3ALINN OIIK-3-31
Ha CTPYKTYPY MaTepuaoB.

BripamuBanue
MOHOKPHCTAJIJIOB.
IMoy4yenne aMmoppHBIX
Mmeraynos. CTpykrypa
cnuTtka. /Jlex/

2.3 Annorponuveckue OIIK-1-31 JIL.1 J11.7
MpeBpaIICHUS. OIIK-3-31
Juddy3noHHBIH 1 CABUTOBOH
(MapTEeHCUTHBII) MEXaHU3MBI
npeBpalieHusi. MaccuBHoe
npespauienue. Oa3oBble
nepexofsl [ u II pona.

MaruuTHsble
npeBparieHus. /JIex/
2.4 OcBoeHHE TEOPETUYECKOTO OIIK-5-31 JIT.1J12.3J13.
Matepuaia pazaena /Cp/ OIIK-5-32 1
OIIK-5-33
OIlK-1-31
OIIK-3-31

Paznen 3. Bausinue

IVIACTHYeCKOM

nedgopManum Ha CTPYKTYPY

M CBOICTBA METAJLJIOB.

3.1 OCHOBHBIC MEXAHUIECKIE OIIK-1-35 JI1.1J12.5
CBOICTBa MaTepPHAaJIOB. OIIK-3-31
HcnblTanue Ha pacTsKeHue,

TBEPJIOCTh, YAAPHYIO
BSI3KOCTh. MeXaHU3Mbl
XOJIOTHOM IIaCTUYECKOM
nedopmarun. /Jlex/

32 CTpyKTypHBIE H3MEHEHUS OIIK-1-35 JI1.1J12.5
P XOJIOTHOM MIIaCTUYECKOM OIIK-3-31

nedopmarun. M3menenue
CBOMCTB MeTalla Ipu
nedopmarun. Bo3spar u
PEKpHCTAIIH3ALIHS.
HopmanbHblif 1 aHOManbHBIN
pocrt 3epHa. JluHamuyeckas
pexpucrammzanys. /JIex/




33 MHUKpOCTpYKTypa U CBOMCTBA OIIK-1-35 JI1.1J11.2 P5
JeOpPMUPOBAHHOTO U OIIK-1-Y1
PEKPUCTAIIIN30BAHHOTO OIIK-1-B1
Meraa. /J1a6/ OIIK-3-31

OIIK-3-V1
OIIK-3-B1

34 OcBoOEHHE TEOPETUYECKOTO OIIK-5-31 JI1.1
MaTepHaia pasziena u OIIK-5-33 JI1.2J12.3
MOJTOTOBKA K 1a00paTOpHOIA OIIK-3-31
pabote 5 /Cp/ OIIK-3-32
Pazgen 4.

JIByXKOMIIOHEHTHbIE
CHCTEMBI.

4.1 Juarpamma c OIIK-5-31 J1.1
HEOTpaHWYCHHOM OIIK-1-31 JI1.7J13.2
PacTBOPUMOCTBIO B TBEPIOM OIIK-1-34
U KHJIKOM COCTOSTHUSIX.

HounapuanTHbie
TIpEeBpAaIIeHNUS B
JIBYXKOMITOHCHTHBIX CIIIaBax.
[lepurexkrnueckoe,
IBTEKTHUYECKOE,
MOHOTEKTHIECKOE,
CHHTEKTHYECKOE U
METaTEeKTUYECKOe
npeBparieHus. /JIex/

4.2 DBTEKTHYECKas OIIK-5-31 JIT.1 JI1.7
KpUcTa/uM3anus. TUibl OIIK-1-31
9BTEKTHK. KBa3u3BTEKTHKA. OIIK-1-34
AHOMaJbHas 9BTEKTHKA.

JennputHas u 30HaNbHAA
nuksauus. /J1ex/

43 TBepable pacTBOPHL U OIIK-5-31 JIL.1J11.7
MPOMEXKYTOUHBIE (ha3bl. OIIK-1-31
Pacnan u ynopsinouenue
TBEPABIX PacTBOpPoB. /JIex/

4.4 OBTEKTOHIHOE IIPEBpAICHUE. OIIK-5-31 JI1.1J11.7
[TepurekroumHoe OIIK-1-31
npeBpamnienue. /JIex/

4.5 AHanu3 CI0XHBIX JUarpaMm OIIK-1-31 JIT.1 JI1.7
(ha30BOTO paBHOBECHS. OIIK-1-34
MeTobl OCTPOECHUS
nmuarpamm (ha3oBoro
paBHOBecus. /JIex/

4.6 MuxkpocTpyKTypa JBOMHBIX OIIK-1-Y1 J1.2 P6
crutaBoB. /J1a6/ OIIK-1-Y2

OIIK-1-B1

4.7 Nzyuenue npocThix OIIK-1-Y2 JI1.2 P15
JrarpaMm (hazoBoro
paBHOBECHS ABOMHBIX CUCTEM
C HEOTpaHUUYEHHOM
PacTBOPUMOCTEIO B KHIKOM
cocrosHu. /J1a6/

4.8 WzydeHue cia0KHbBIX OIIK-1-¥Y2 J1.2 KM1 P16
JrarpaMm (bazoBoro
paBHOBECHS TBOWHBIX CHCTEM
C TIPEBPAIICHUSAMH B TBEPAOM
cocrosHuu. Komnoksuym
""CTtpyKkTypooOpa3oBaHue B
JIByXKOMITOHEHTHBIX
crutaBax" /J1a6/

4.9 BerlmonHeHre qoManiHero OIIK-1-¥2 JIL.5 J11.7 P17
3a/laHus OIIK-1-B1

"CtpykTypooOpa3oBaHue B
JABYXKOMIIOHEHTHBIX
crutaBax" /Cp/




4.10 | OcBoeHHE TEOPETHIECKOTO OIIK-5-31 J1.1
MaTepuana paszena u OIIK-1-31 JI1.2J12.3713.
MOJITOTOBKA K Ta00paTOPHBIM 2
pabotam 6, 15-16 /Cp/

Paspnen 5.
TpexKOMIOHEHTHBIE
CHCTEMBI.

5.1 TpoiiHbie AUarpaMMsI OIIK-5-31 J.1
(ha30BOTO paBHOBECHS. OIIK-1-31 JI1.7J13.2
[Moctpoenue u ananus OIIK-1-34 2233
MOJUTEPMUICCKUX H
M30TEPMUIECKIX
ceuennid. /Jlex/

5.2 MHUKpOCTPYKTypa TPOHHBIX OIIK-1-Y1 J1.2 KMm2 P7
crutaBoB. Komoksuym OIIK-1-¥2
"CtpyKTypooOpa3oBaHHE B OIIK-1-B1
TPEXKOMITOHEHTHBIX
crutaBax" /J1a6/

53 BrinonHenue nomanisero OIIK-1-Y2 J1.4 P18
3a7]aHAS OIIK-1-B1 92 D3
"CtpykTypooOpa3oBaHHE B
TpoiinbixX cruaBax" /Cp/

5.4 OcCBOEHHE TEOPETUYECKOTO OIIK-5-31 J.1
MaTepuaia pasziena u OIIK-1-31 JI1.2J13.2
MOATOTOBKA K Ta00paTOpHOIt
pabote 7 /Cp/

Pazgean 6.
CtpykTypoodpa3oBaHue B
cucreme Fe-C

6.1 CrabunbHble U OIIK-5-31 JI1.1J12.4
MeTacTaOuIbHBIE (Pa3bl OIIK-5-32
cucremsl Fe-C. TBepabie OIIK-5-33
pacTBOPHI U UX PABHOBECHE. OIIK-1-31
I'pacdut, nemenTut. /Jlex/ OIIK-1-32

OIIK-1-33
OIIK-3-31

6.2 CrabwibHas u OIIK-5-31 J1.1
MeTacTabuIIbHAs TUarpaMMbl OIIK-5-32
Fe-C. Knaccuduxanus OIIK-5-33
crutaBoB. /JIex/ OIIK-1-31

OIIK-1-34
OIIK-3-31

6.3 [lepnutHOE MpeBpalleHue, OI1K-5-32 JI.1
MEXaHU3M IPEBPALICHHUS, OIIK-5-33
KBA3UIIEPIIAT U OIIK-1-35
BBIPOXK/IEHHBIN NEPIIUT. OIIK-3-31
JletheKkTHBIE CTPYKTYPHI B
CTaJISIX, IPUIHNHBI
obpazoBanwust. [Tomocuaras
cTpykTypa. /Jlex/

6.4 DopMHUPOBAaHHUE CTPYKTYPHI OIIK-1-35 JI1.1
OenbIX 9yryHOoB. /JIek/ OIIK-3-31

6.5 dopMupoBaHUE CTPYKTYPHI OIIK-1-35 J.1
CEepBIX U NOJIOBUHYATBIX OIIK-3-31
4qyryHoB /JIex/

6.6 [ToaroroBka k 1abopaTopHOU OIIK-5-31 JIT.1J11.2
pabote "MUKpPOCTpYyKTypa OIIK-1-35
OTOXOKEHHOH, JINTOU U OIIK-3-31

ropsiaeepopMUPOBAHHOM
yriepoauctoii craneit" /Cp/




6.7 MuxkpocTpyKrypa OIIK-5-Y1 J1.2 P8
OTOKEHHOM, JTUTOH U OIIK-5-B1
ropstaeieopMIpPOBaHHON OIIK-1-V1
YIIIEpOIUCTOM cTaneii /J1ab/ OIIK-1-Y2

OIIK-1-B1
OIIK-3-Y1
OIIK-3-Y2
OIIK-3-B1

6.8 IMoaroroBka k mabopaTtopHoii OI1K-5-31 J1.2
pabote "MukpocTpykTypa OIIK-1-35
OeTBIX U CephIX OIIK-3-31
gyryaoB". /Cp/

6.9 [ToaroroBka K KOJJIOKBUYMY OIIK-5-31 JI1.1J12.4
"CTpyKTypooOpa3oBaHue B OIIK-1-35 JI1.8J13.3
cransx u gyryHax". /Cp/ OIIK-3-31

6.10 | MuxpocTpykrypa O6enbIx n OIIK-5-31 J1.2 KMm3 P9
cepbIx uyryHoB. KomnokBuym OIIK-1-35
"Ctpykrypoobpa3zoBaHue B OIIK-1-Y1
cransax u gyrynax" /J1a6/ OIlK-1-Y2
OIIK-1-B1
OIIK-3-B1
6.11 [ OcBoeHHE TEOPETHUECKOTO OIIK-5-31 JI1.1
MaTepuaia pazuena 6. /Cp/ OIIK-1-35
OIIK-3-31
6.12 | BolmosHeHne qOMaIIHEro OIIK-5-31 2.4 P19
3a1aHus OIIK-5-32 JI1.8J13.3
"CTpyKkTypooOpa3oBaHue B OIIK-5-33 D4 35 D56 37
YIIIEPOIUCTBIX CTASIX U OIIK-1-Y2 98 99
gyryHax" /Cp/ OIIK-1-B1
OIlK-3-31
OIIK-3-V1
Pazgen 7.
CTpykTypoodpa3oBaHue
TIPH TEPMUYECKOI
o0paboTke cTaan

7.1 Aycrenmnzanus. Kunernka OIIK-5-31 JI1.1J12.5
pacnana aycrenura. C- OIIK-1-35
o0Opa3Hble AuarpamMMsl OI1K-3-31
OTmxur cranu. Bugpsr oTxura
cranu. opMUpOBaHUE
CTPYKTYpBI. OTKHUT
qyryHOB. /JIex/

7.2 MapreHcuTtHOE OIIK-5-31 JI1.1J12.5
npespauienue. [Ipupona u OIIK-1-31
CBOIICTBa MapTEHCHUTA. OIIK-1-35
3akanka cranu /JIex/ OIIK-3-31

7.3 [IpeBparieHus mpu OTITyCKe. OIIK-5-31 JI1.1J12.5
BelinutHOE OIIK-1-31
npespamnienue. /JIex/ OIIK-1-35

OIIK-3-31

7.4 XHUMHKO-TepMHUYECKAS U OIIK-5-32 JI1.1J12.5
TepMOMEXaHUYeCKas OIIK-5-33
obpaboTku. /JIex/ OIIK-1-31

OIIK-1-35
OIlK-3-31

7.5 MuxkpocTpykrypa OIIK-5-B1 JI1.2 P10
3aKaJICHHOH U OTITYILIEHHOU OIIK-5-B2
cranu /J1ab/ OIIK-1-Y1

OIIK-1-Y2
OIIK-3-Y1
OIIK-3-Y2

OIIK-3-B1




7.6 OcBoeHHE TEOPETHYECKOTO OIIK-5-31 JIL.1J12.5
MaTepuania pasjena 7 u OIIK-5-32
MOATOTOBKA K JTa00paTOPHOIt OIIK-5-33
pabote "MUKpOCTpyKTypa OIIK-1-31
3aKaJIEHHOH U OTIYILEHHOM OIIK-1-35
cramu" /Cp/ OIIK-3-31
Pazgen 8.

Crpykrypoobpa3zoBaHue B
JIETHPOBAHHBIX CTAJIAX

8.1 Knaccuduxarys OIIK-5-31 JI1.1J12.3
JIETUPYIOIINX JIEMEHTOB 110 OIIK-5-32
BIIMSIHUIO Ha OIIK-1-31
aJJIOTPOIIMYECKOE OIIK-1-35
HpeBpaleHUE jKelesa, 1o
CKIIOHHOCTH K
KapOumoobpazoBaHuio. Bus
KI1accu(pUKAILN
JICTHPOBAHHBIX CTAJICH.

MapxupoBKa JeTHpPOBaHHBIX
cranei. /Jlex/

8.2 DopMHUPOBaHHE CTPYKTYPHI OIIK-1-31 J1.1
JIETUPOBAHHBIX CTaJICH OIIK-1-35
Pa3IMYHBIX KIACCOB.

KoHcTpykuuoHHbIE U
WHCTPYMEHTAIbHBIC CTAJIH.
Hepxagetomas u
ANEKTPOTEXHUUECKIE
cranu. /Jlex/

8.3 MHukpocTpyKTypa OIIK-1-35 J1.2 P11
JICTUPOBAHHBIX cTasei /J1ab/ OIIK-1-¥1

OIIK-1-Y2
OIIK-1-B1

8.4 OcBoeHHE TEOPETHUYECKOTO OIIK-5-31 J1.1
Marepuaia pasjena 9 u OIIK-5-32
MOJITOTOBKA K Ta00paTOpHOMA OIIK-1-31
pabote "MHKpOCTPYKTypa OIIK-1-35
nerupoBaHHbIX cranei” /Cp/

Pazgen 9.
CrtpykTypoodpa3oBaHue B
LIBETHBIX CILIABAX

9.1 Jlerkue crunaBbl. OIIK-5-31 JI1.1J12.3
DopMUpOBaHUE CTPYKTYPHI OIIK-5-32
MIPH CTapEHUU CILUIABOB THIA OIIK-1-35
JIOPAIFOMUHA, B JIUTEHHBIX OIIK-3-31
crtaBax amromunus, CAIL
Komro3urax. /Jlex/

9.2 dopMupoBaHUE CTPYKTYPHI OIIK-5-31 JI1.1J12.3
CIUIABOB HA OCHOBE THUTaHA. OIIK-5-32
Knaccugukanus, CTpyKTypsl OIIK-1-35
Y METOIbI YIIPABICHUS OIIK-3-31
ero. /JIex/

9.3 CruiaBbl Ha OCHOBE MEJIH, OIIK-5-31 JI1.1J12.3
JaTyHU, OPOH3BI OIIK-5-32
OJIOBSIHUCTasI, OepUyLTHeBas, OIIK-5-33
KaaMUeBasi, aTFOMIHUCBAS. OIIK-1-35
MenHo-HUKENEBLIE OIIK-3-31

craBbl /JIex/




9.4 OcBoeHHE TEOPETHYECKOTO 6 OIIK-5-31 JIL.1J12.5
Matepuania pasaena 10 u OIIK-5-32
MOJITOTOBKA K Ta00paTOPHBIM OIIK-1-31
paboram "MuKpOCTpYKTypa OIIK-1-35
CILIABOB Ha OCHOBE MEH, OIIK-3-31
ATFOMUHMS 1 0JioBa",
"N3mepenne TBEpAOCTU IIpU
CTapeHHH AOPATIOMUHUSA" U
"MUKpOCTpYKTYypa CIIJIaBOB
Ha ocHoBe TuTana" /Cp/
9.5 MukpocTpyKTypa CIIaBOB Ha 6 OIIK-5-Y1 J1.2 P12
OCHOBE M€Y, aJIFOMUHHUSA U OIIK-5-B1
osoBa /J1a6/ OIIK-5-B2
OIIK-3-V1
9.6 Wsmepenune TBepaoCcTH IpU 6 OIIK-5-B1 J1.2 P13
CTapeHuHu OIIK-1-Y1
nropantomunust /J1ad/ OIIK-3-32
OIIK-3-V1
OIIK-3-B1
9.7 MukpocTpyKkTypa CILIaBOB Ha 6 OIIK-3-Y1 J1.2 P14
ocHoBe TuTaHa /J1ab/
Paznen 10.
IIpomblIeHHBIE CILIABBI
10.1 [IpoMbIIIITIEHHBIE CIIIaBBI. 6 OIIK-5-32 JI1.3J12.1
Tunuuneie OIIK-5-33 JI12.3J13.1
KOHCTPYKIMOHHBIE, OIIK-1-35 D4 35 56 37
HWCHTPYMEHTAJIbHbIE OIIK-3-31 28 99
MaTepHaibl 1 MaTepHabI C
0co0bIMu cBOHCTBaMu. /Jlex/
10.2 | Marepuans! u3 6 OI1K-5-32 JI1.6
OpPTraHMYECKHUX BEILECTB. OIIK-5-33
[Tonumeps!. Pe3una. OIIK-1-35
[TmacTmacchl. OIIK-3-31
Kommnoszunyonnsie
Marepuaisl. /JIex/
10.3 | OcBoeHmEe TEOPETHUECKOTO 6 OIIK-5-32 J1.3
Matepuaia pazuena 10. /Cp/ OIIK-5-33
OIIK-1-35
OIIK-3-31
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoJibHbIe MeponpuATHA (KOHTPOJIbHAas padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.I), BONPOCHI [JIs1
CaMOCTOSITeJIbHOI MOAT0TOBKH
Kon KonTponbraoe rilﬁ){O];ef;iMHe B
KM MepoTpUsTHE I pBI OIPOCHI AJISl TOATOTOBKH

KOMITETEHIIUH




KM1

Kommoxsuym Ne 1
"CtpyKkTypooOpa3oB
aHue B
JIBYXKOMITOHCHTHBIX
crutaBax"

OIIK-1-31;0IIK-1-
34;0I1K-1-¥2;0IIK-
5-31;0IIK-3-V1

YcnoBust 3aa4 (K KaXKIOMy BapUaHTY KOJUIOKBIYMa ITPUIIOKEHA
JuarpamMma ¢ 0003HaueHHBIMU X, Y ¥ KOHKPETHBIMU IAaHHBIMU IS
3ana4). [Ipumeps! quarpaMm u Omera koutokBryMa Ne 1 pa3MerieHs! B
npunoxenuu k PITJI.

1 PacctaBuTh (pa3bl Ha AUarpaMMe.

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 OTIUIAIOTCS OT CTPYKTYPHBIX.
6 Jlns crimaBa cocTaBa TOYKH Y MOCTPOUTH KPHBYIO TEPMUUECKOTO
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) ipu BeIieIeHHOH Temmeparype.

KM2

Konnoxsuym Ne 2
"CtpykrypooOpa3oB
aHHE B
TPEXKOMITOHCHTHBIX
cruiaBax”

OIIK-1-31;0I1K-1-
34;0I1K-1-Y2;0IIK-
5-31;0IIK-3-VY1

YcnoBus 3ama4 (K KaXIOMy BapHaHTY KOJUTOKBIyMa ITPHIIOKEHA
nuarpamma (-b) ¢ 0603HaueHHBIMU X, Y U KOHKPETHBIMHU TaHHBIMH IS
3anay). [Ipumepsl auarpamm u Ouera KoutokBruyma Ne 2 pa3melneHsl B
npuioxenuu k PTIJI.

1 Ha puc. | HaliTH 00J1aCTh CYIIECTBOBAHHS CIIIIABOB, B KOTOPBIX NPH
HU3KOH TeMIeparype NpUCYTCTBYIOT TOJILKO IEPBUYHBIE KPHUCTAIIIB A
Y JBOMHAas 3BTeKTHKA (A+B).

2 Jlansl auratypst 1, 11 u 111, xumuueckuii cocTaB KOTOPHIX yKa3aH
HIDKE. B KakoM COOTHOIIEHUH HA/I0 COSTUHUTE 3TH JIUTATyPhl, Y4TOOBI
NoJy4uTh ciiaB coctaBa X — 20 %A, 50 %B, 30 %C.?7 1) 15 %A, 25 %
B, 60 %C; 1) 30 %A, 40 %B , 30 %C; III) 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

Komnmoxsuym

"CtpykTypooOpa3oB
aHKe B CTATSIX U

gyyryHax"

OIK-1-31;011K-1-
34;0T1K-1-V 1;0TTK-
5-31;0I1K-5-
32;011K-5-33;011K-
3-31;011K-3-32

Komnokeuym "CTpykTypooOpa3oBaHHe B CTAIIX U YyryHax"

1 Hapucoats muarpammy Fe-C ¢ ykazaHuem TeMrepatyp 1 OyKBEeHHBIX
0003HaueHNII.

2 Onpenenuts Ga3oBble U CTPYKTYPHBIE COCTABIISIIOIINE, aTh Ha3BaHUE
craBaM, (poTorpadui MUKPOCTPYKTYP CTajIeH U 4yryHOB
TPE/ICTaBICHBI HIKE .

3 Jns cinaBa Ha puc. | onpenennTs 00beMHBIE 0N CTPYKTYPHBIX
COCTaBIISIOIINX, HAWTH XMMHYECKUH COCTaB CILUIaBa, IOCTPOUTH
KPUBYIO TEPMUYECKOTO aHAJII3a IPH OXJIakaeHNH (Harpese). [Ipu
HHU3KOH TeMIIepaType pacCUUTaTh MacCy (ha30BBIX U CTPYKTYPHBIX
COCTaBJISIIOIIHUX.




KMm4

DK3amed 3a 6
ceMectTp

OIIK-1-31;0IIK-1-
34;0I1K-1-35;01IIK-
1-B1;0IIK-1-
¥2;0IIK-3-B1;0IIK
-3-31;0IIK-3-
V1;0IIK-3-¥2;0IIK
-5-31;0IIK-5-
32;0I1K-5-33

OK3aMeHaI[OHHBIE BOIIPOCHI K 3K3aMeHy 6 cemecTpa.

1 CrutaBel Ha OcHOBE Meu (0030p: COCTAaBBL; OCHOBHBIC OCOOCHHOCTH
CTPYKTYpoOOpa30BaHUs; 00JIaCTh IPUMEHEHHUS: COCTABEI; OCHOBHEIC
0COOEHHOCTH CTPYKTYpOOOpa30BaHUsL; 001aCTh MPUMEHEHUS ).

2 Cmnasl Ha ocHOBe Al (0030p: COCTaBbI; OCHOBHBIE OCOOEHHOCTH
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 Knaccuduxanust Jerupyromux 31eMEHTOB CTaJIH.

6 AyCTEHUTHbIE HEPXKABEIOIINE 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-ob6pa3Hble uarpaMMbl H30TEPMUUECKOTO pacnaia ayCTeHHUTa:
(bU3MYECKIH CMBICI M SKCIIEPUMEHTAIIBHOE TIOCTPOCHHE.

16 MexaHu3M NpeBpalleHus MapTeHCUTA 3aKaJIKU IIPH OTITYCKE.

17 O6pa3upl ctanu Y12 3akanuBaiich B BOJE MOCJE HarpeBa 0
paznuuHbIx Temrneparyp 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 Oynmer
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 3To caenats
MaKcUMallbHO ObICTpO U mpocTo? B Bamem pacnopsbkeHUH HaxomsTes
nabopaTopHas HarpeBaTelbHas reus U TBepaomMep. CocTaBbTe U
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 rneus U TBepaomep. CocTaBbTe U
000CHY#iTE TJ1aH CBOMX JACHCTBUMN IO PEIICHHUIO 3TOM MPOOIeMBI.

21 IpennoxuTte criocod omnpeeIeHus Ipeena pacCTBOPIMOCTH
yriepona B aycrenute (mpu 900 oC), neruposarnaom 1 %Cr. B Bamewm
pacnopsuKeHUH HaXoAATCs: Habop 00pa3LoB cTaneil ¢ OJMHAKOBBIM
conepxxanueM Cr (1 %) u pa3HbM conepxanueM C, U3MEHSIOLIMMCS OT
0.5 o 2 %C (c marom 0.1 %C); nabopaTopHasi HarpeBaTeNbHas 1e4Yb U
TBepaoMep. CocTaBbTe 1 00OCHYHTE TUIaH CBOMX ACHCTBUH 1O
PELIEHHUIO ATOI MPOOIEMBI.

22 V mapTuH MeTajuia yTepsiH CepTU(HKAT, H3BECTHO JIUIIB, 9TO 3TO
JIETHpOBaHHAas MHCTPYMEHTaNbHas cTanbk. Bam npemmoxeHo
YCTaHOBUTH Ki1acc ctanu. B Bamewm pacnopsbkeHnn Haxoaarces
nabopaTopHas HarpeBaTeibHas rmeus u TBepaomep. CocTaBbTe U
00O0CHYHTE TIIaH CBOMX JEUCTBHI IO PEIICHUIO 3TO MPOOIeMBI.

23 O HeKoTOpOoM 00pasiie U3BECTHO JIHIIb, YTO 3TO WU AIOPATIOMUHUN
WM CUJIYMMH JEIIEBBIX MapoK. Bam npenosxeHo pa3zo0parTbes B 3TOM,
WCTIONB3YSI JIMIIIb HarpeBaTeNbHYIo NIedb U TBepoMep. 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 Boxe. Kak OyzneT BbIIAaeTh
rpaduk 3aBHCIMOCTH TBEPJOCTH 00Pa3IOB OT CONEp KaHMs yriiepona?
Jaiite o00cHOBaHMHE.

25 Cranb... (yKa3aHa Mapka) Harpera J0... (yKa3aHa TemIeparypa) u
3aKaJieHa B... (yKa3aHa cpe/ia OXJIaXICHU).

a) Hapucyiite MEKPOCTPYKTYPY CTaIH TOCIIE ATOH TePMOOOPaOOTKIL.
6) Onpenenurte XUMUYECKH COCTaB KaKIOU CTPYKTYpPHOI




COCTaBJISAIOLLEH.

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).

27 OCHOBHBIE KIACChl HEMETANTMUECKUX MaTepraioB. [lonumepsl,
TUIACTMACCHI, PE3UHBI U KOMITO3HUIIOHHBIC MAaTePUAIbl HA HX OCHOBE.

5.2. Ilepeuenn paboT, BHINOJIHSIE

MBIX IO JTUCIIUITJINHE (

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

Kox Hasparue ITpoBepsiemble
UHJIUKATOPBI Conep:xaHue pabOThI

paboTsI paboTsI .

KOMITETEHIHIH

P1 JlabopaTtopHas OIIK-1-B1;0IIK-1- | O3HakoMJEeHUE C YCTPOMCTBOM U ONTHYECKOHN CXeMOU
pabora 1 U3ydenue |VY1;0IIK-3-B1;OIIK |meramnorpaduueckoro Mukpockomna. OCBoeHHE METOI0B BEIOOpa
Metajutorpadudecko | -3-Y1 OITUKH, HACTPOIKHU MUKPOCKOIA, IPUOOPETEHNE HABBIKOB N3yUEHUS
TO MHKPOCKOTIA MHKPOCTPYKTYPBEIL.

P2 JlabopaTopHas OIIK-3-Y1;0I0K-1- | OcBOCHHE OCHOBHBIX METOOB MOATOTOBKA 00Pa3IoB I
pabora 2 B1 UCCIEIOBaHUS MUKPOCTPYKTYPHI Ha CBETOBOM MHKpockorie. OcBoeHHe
[IpuroTtoBnenue METO/10B BBISIBIICHUSI MUKPOCTPYKTYPBI.
oOpasna ast
N3ydeHHs
MHUKPOCTPYKTYPHI C
[IOMOILBIO0 CBETOBOI'O
MHKPOCKOIIA.

P3 JlabopaTtopHas OIIK-1-B1;OIIK-1- | OcBOCHHE OCHOBHBIX METOMOB KONMYECTBEHHON METAIOTpaduu:
pabora 3 VI1;0IIK-3-Y1;0IIK |ompenenenue BeIUYUHBI 3epHA, 00bEMHOMN TOIHU CTPYKTYPHBIX
KosnuecTBeHHBIN -3-Bl COCTaBJISIOLINX.

MeTaorpapuIecKu
i aHaNN3

P4 JlabopatopHast OIIK-1-Y1;0I0K-1- | O3HaKoMiIeHHE C OCHOBAMH METAIIOTPaHIECKOT0 METOA BBISBICHUS
pabora 4 Uzyuenne |B1;0IIK-3-Y1;0IIK |aucnokauuii u rpanui 3epeH. OCBOEHHUE METO/I0B OIIPEICICHHUS
nedexros -3-Bl TUTOTHOCTH TUCTIOKAIIMH ¥ yIiIa pa30PHEHTHPOBKH CyO3epeH M0 IMKaM
KPUCTAJTNIECKOTO TpaBieHus. O3HAKOMIIEHHE C METOAOM OIPEICIICHNS Pa30PUCHTHPOBKH
CTPOEHUS METAJIOB 3epeH Mo Gurypam TpaBJeHuUsI.

C IIOMOUIbIO
CBETOBOTO
MHKPOCKOIIa

PS5 JlabopaTopnas OIIK-3-31;0IIK-1- | M3yueHue BIUSHUS XOJOAHON TUIaCTHYECKON AehopManru Ha
pabota 5 B1;0IIK-1-35;0IIK- |cTpykTypy 1 MpOYHOCTh MeTasuia. M3ydeHne BiausiHUs OT)KUTra Ha
MuxkpocTpyKkTypa 1 1-V1;0I1K-3- CTPYKTYPY ¥ IIPOYHOCTH Ie(hopMUpOBaHHOTO MeTauia. O3HaKOMIICHHE
CBOMCTBA B1;0I0K-3-V1 € METOJAMHU U3MEPEHUS TBEPLOCTH.

ITaCTHYECKU
neopMHUPOBaHHOTO
u
PEKpHCTAIIM30BaHH
oro Mertajujia

P6 JlabopaTopHas OIIK-1-B1;0IIK-1- | HayuuTbcs pacrio3HaBaTh CTPYKTYPHBIE COCTABIISAIONINE B CIIABaX
pabota 6 31;0I1K-1-34;0I1K- |mocne 3aBepuieHus ux 3aTBepeBanus. Hayaurbces rpencka3biBaTh
MHukpocTpyKTypa 1-Y1;0IIK-1-Y2 MOP(OIIOTHIO TIEPBUUHBIX KPUCTAIUIOB U ABTEKTHKU B 3aBUCUMOCTH OT
CIUIaBOB JIBOMHBIX YCII0BUI OXJIaXKAE€HUS U cocTaBa ciuiaBa. OCBOEHHE METO1a
CHICTEM C KOJIMYECTBEHHON OIICHKH COCTaBa CIUIaBa II0 COOTHOLIEHHIO
IBTEKTUYECKUM U CTPYKTYPHBIX COCTaBIISIOIINX. 3aKpeIJICHIE HABBIKOB aHAIIN3a
MEPUTEKTHUECKUM (ha30BBIX U CTPYKTYPHBIX U3MECHCHUH NP OXJIAXKICHHH TBOWHBIX
TpeBpaIIeHUSIMA CIIABOB Pa3HBIX CHCTEM

P7 JlabopaTopHas OIIK-1-B1;0I0K-1- | Hay4uTthcst aHanu3upoBaTh (pa3oBbIe MPEBPAIECHHS U ONICHIBATH
pabota 7 31;0I1K-1-34;0I1K- | popMupoBaHre MUKPOCTPYKTYPBI TPOHHBIX CILIABOB.
MHuKpocTpyKTypa 1-Y1;0I1K-1-Y2

TpOP’IHLIX CIIJIaBOB




P8

JlabopaTtopHast
pabota 8
MuxkpocTpykTypa
OTOXOKEHHOH, JINTON
u
ropsiaeneopmMupoBa
HHOU YIJIEPOAUCTON
cTanmu

OIIK-1-B1;0IK-1-
31;011K-1-V 1;011IK-
1-Y2;0T1K-3-
V1;0MK-3-V2;01K
-3-31;011K-3-
B1;0I1K-5-B1;0ITK
-5-Y1;0l1K-5-B2

M3yuuth XapakrepHble CTPYKTYPHBIE COCTABIISAIOIINE YIIIEPOJUCTBIX
cTasiell. 3aKperuTh 3HAHUS O CBS3U MUKPOCTPYKTYpPBI U (ha30BBIX
TPeBpaIIeHUH B cTalsaX. M3ydnTh THIIMYHBIE Te(heKTHBIE CTPYKTYPHI B
CTallsX.

P9

JlabopaTopnas
pabora 9
MuxpocTpykTypa
IyTYHOB

OIIK-1-B1;0IK-1-
31;011K-1-V 1;01IK-
1-V2;0T1K-3-
B1;0I1K-3-31;0T1K-
3-Y1;0IK-3-V2

HayunTbcst pacrio3HaBaTh XapaKkTepHbIe CTPYKTYPHBIE COCTABIISIOLINE
YyryHOB. Y CTAHOBUTb CBSI3b MEXKJLy COCTABOM, YCIIOBHSIMH HOJIy4CHUS U

MUKPOCTPYKTYPOH 4yI'yHOB.

P10

JlabopaTopHas
pabora 10 Nzy4enue
MHKPOCTPYKTYpBI 1
TBEPIOCTH
YIJIEPOJUCTON CTaIN
MOCJIE 3aKAIIKU U
OTITyCKa

OIIK-3-31;0I1K-3-
V2;0IIK-3-B1;0IIK
-1-31;0IIK-5-
B1;0I1K-5-B2

V3yquTh THITUYHBIC CTPYKTYPHI 3aKAICHHOW M OTITYLICHHOH CTaH.
Y CTaHOBUTH BIMSHUE PEXIMa TEPMOOOPAOOTKH M COCTaBa CTayei Ha
TBEPIOCTh

P11

JlabopaTopHnas
pabora 11
MuxpocTpykTypa
JIETUPOBAHHBIX
crajnen u ux
KITaCCU(PUKAIHS ITO
(ha3oBBEIM
MIPEBPALICHUSIM

OIIK-3-31;0I1K-3-
V1;0IIK-3-¥2;0IIK
-3-B1;0IIK-1-Y1

Knaccudukanus 1erupoBaHHBIX cTanell Ha OCHOBE AuarpaMm (a3oBoro
paBHOBecHs. O3HAKOMIJICHHE C THITHYHBIMH MUKPOCTPYKTYPaMH
JIETUPOBAHHBIX CTAJICH. Y CTaHOBJIEHUE KiIacca CTaleH.

P12

JlaGoparopnast
pabota 12
MuxpocTpykTypa
CILIAaBOB HA OCHOBE
MEJTH, aIFOMUHHS 1
oJI0Ba

OIIK-3-Y 1;0I1K-5-
V1;0IIK-5-B1

O3HakoMIIEHHE C XapaKTEPHBIMHU MUKPOCTPYKTYpaMH IIBETHBIX
CIIaBOB. BEIsSBIICHNE BIUSHUS HA MUKPOCTPYKTYPY HEPABHOBCCHOI'O
COCTOSHUA

P13

JlabopaTopHas
pabora 13
Usmepenne
TBEPAOCTH IIpU
CTapeHUH
JIOPATIOMHHUS

OIIK-3-V1;0IIK-3-
B1;0I1K-1-31;0IIK-
1-v1

W3ydeHne BIMAHUS TEMIEPATYPHI M MPOJOIDKUTEIIBHOCTH CTAPEHHS Ha
TBEPAOCTH JIOPATIOMUHHS

P14

JlaGoparopnast
pabota 14
MuxpocTpykTypa
CIIAaBOB HA OCHOBE
TUTaHa

OIIK-3-V1

W3yquTh NPUHIMIIBI JIETUPOBAHUS U (ha30BbIE MPEBPAIICHUS B
THTAHOBBIX CIUTaBax. O3HAKOMHTHCS C TUMMYHBIMH MHKPOCTPYKTYpaMU
TUTAHOBBIX CIUIABOB ITOCTIE PA3IUIHBIX 00PabOTOK.

P15

JlabopaTopHas
pabora 15 Nzydenue
MPOCTHIX AUATPAMM
(hazoBoro
paBHOBeCHS
JIBOMHBIX CUCTEM C
HEOrpaHWYEeHHOMN
PacTBOPUMOCTBIO B
KHJIKOM COCTOSTHHU

OIIK-1-31;0IIK-1-
34;0I1K-1-V1

I/ISY‘{GHI/IG IMMPOCTBIX AUarpaMm (1)3.30B01"0 PaBHOBECCHUL JIBOMHBIX CUCTEM
C HeOFpaHquHHOﬁ PaCcTBOPUMOCTBIO B XKUJIKOM COCTOAHUN

P16

JlabopaTopHuas
pabota 16 N3yuenue
CIIOKHBIX THarpaMM
(dazoBoro
paBHOBeCHs
JIBOMHBIX CUCTEM C
NpEeBpaICHUSIMH B
TBEPAOM COCTOSIHUH

OIIK-1-31;0I1K-1-
34;0I1K-1-¥1

W3ydeHne cI0XHBIX AnarpamMM (a3oBOTO PaBHOBECHS JBOIHBIX CHCTEM
C IPEBpAILEHUSMU B TBEPIOM COCTOSHHUH.




P17 PI'P. lomamuee OIIK-1-Y2 Pemenne 3agad. CTpykTypooOpa3oBaHUe B JBYXKOMIIOHCHTHBIX
3aianue 1 CIIIaBax

Crtpykrypoobpa3zoBa
HHE B
JIBYXKOMITOHEHTHBIX
CIIIaBax

P18 PI'P. Tomamuee OIIK-1-Y2 Pemenue 3amaq. CTpykrypooOpa3zoBaHHe B TPOHHBIX CITaBax
Pemenue 3anau.
CrtpykrypoobpazoBa
HHE B TPOMHBIX
CITaBax

P19 PI'P. lomamuee OIIK-1-Y2 Pemenne 3agag. CTpykTypooOpa3oBaHHUE B YITIEPOANCTHIX CTATAX U
3amaHue 3. qyTryHax

Ctpykrypoobpa3oBa
HHUC B YIVICPOANUCTBIX
CTaJISIX U 4yr'yHax

5.3. O1neHoYHbIE MaTepuajbl, HCMIOJb3YyEeMbIE /IJIf1 JK3aMEHa (onncamle ﬁl/l.]'leTOB, TECTOB " T.l'[.)

B cemectpe 5 mpemycMoTpeH 3ader ¢ oneHkoi. [IpocTaBieHne OleHKH 3aueTa MPOUCXOINT B COOTBETCTBUE CO CPEAHUM OaijioM 3a
JBa JOMAIIHUX 3alaHUs U IBa KOJUIOKBUYMaA ITPHU OTCYTCTBUM 110 HUM HEYJOBJICTBOPUTCIbHBIX OLICHOK

B cemectpe 6 mpemrycMOTpeH 3K3aMeH.

OK3aMeHAIOHHBIN OMIIET ceMecTpa 6 COCTOHT U3 5 BOIPOCOB. THIOBBIC BOIIPOCHI 9K3aMEHA MIPUBEICHBI B BOIIPOCAxX
caMomnoAroToBku. [Ipumep sx3aMeHaIMOHHOTO OHieTa pa3MeleH B mpuoxenuu k PIT/T.

Bomnpoc 1. Teoperndeckuii Bonpoc 1o pasaenam 6-7.

Bonpoc 2. Teoperuueckuii Bonpoc 1o pazgenam 8-10.

Bomnpoc 3. Bausinue repMuueckoii 06paboTku Ha cBoMcTBa cTanu. Pazaen 7.

Bompoc 4. BrusiHue TepMudeckoi 00paboTKu U €€ TeXHOIOTHIECKUX (DaKTOpoB Ha (pa3oBOE COCTOSHMS, CTPYKTYPY M CBOHCTBA
cranu. Paznensr 6-8.

Bompoc 5. Teoperuueckuit Bonpoc 1o paszgemny 9.

5.4. MeToauka oueHKH OCBOEHUS TUCHMILIUHBI (Moayas, npakTuku. HUP)

[Ikana oneHnBaHKUS 3HAHUI 00YJaIOUINXCSI HA K3aMEHe:

OLeHKa «OTIIMYHOY» - 00Y4aIOIIUICS OKa3bIBaeT IITyOOKIE, HCUEPIIBIBAIOIIIE 3HAHUS B 00BbEMe ITPOHACHHOI NpOrpaMMBbl,
YBEPEHHO AEHCTBYET IO MPUMEHEHHIO MOTydeHHBIX 3HAHIH Ha IPAKTHKE, TPAaMOTHO M JIOTHYECKH CTPOHHO M3JIaraeT MaTepuai pu
OTBETe, yMeeT (hOPMYITUPOBATH BBIBOBI H3 U3JI0KEHHOTO TEOPETHUECKOTO MaTepraa, 3HaeT JOMOIHITEIFHO PEKOMEHIOBAHHYIO
JIUTEpaTypy.

O1neHKa «XOpOIIO» - 00yJarONIHiics TOKa3bIBAET TBEPJBIC M JOCTATOUHO MOJTHBIC 3HAHHSA B 00bEME IIPOHIEHHON ITPOrpaMMBl,
JIOTyCKaeT He3HAYUTEIIbHBIC OIHOKH P OCBEIICHNH 33JaHHBIX BOIIPOCOB, TPABIIBHO JEHCTBYET 10 IPUMEHCHUIO 3HAHUH Ha
MpaKTUKE, YeTKO U3J1araeT MaTepuall.

O1eHKa «yIOBIECTBOPUTENBHO)» - 00YJarOINiics OKa3bIBAaCT 3HAHUS B 00beMe MPOICHHOH IIPOTrpaMMBbl, OTBETHI H3JIaraeT XOTs H C
OITMOKAaMH, HO YBEPEHHO MCIPABIISIEMBIMH MIOCIIE JOIIOJHUTEBHBIX H HABOISAIINX BOIIPOCOB, IIPABIIBHO NEHCTBYET IO
MPUMEHEHHIO 3HAHMH Ha MIPAKTUKE;

OreHKa «HEYJOBIETBOPUTEIBHOY - 00YJAIOUIHIACS AOMYCKaeT IpyOble OMINOKK B OTBETE, HE IOHUMAET CYIIHOCTH U3J1araeMoro
BOIIPOCA, HE YMEET NPUMEHSATh 3HaHHs Ha MPAKTUKE, 1a€T HEMOIHbIE OTBETHI HA JONOIHUTENBHBIE U HABOAAIINE BOIIPOCHI.

OrneHka «He SBKa» — 00YJaIOIUICS Ha IK3aMeH He SBUJICS.

6. YHEBHO-METOANWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenagyemasi intepatrypa

6.1.1. OcHoBHas JuTEpaTYypa

ABTOpBI, COCTaBUTENHU 3arnasue bubanoreka W3naTenbcTBO, rof
JI1.1 | JIuBumn b. T Merannorpadus: yue6ruk pis | bubnmuoreka MUCuC M.: Metammyprus, 1990
CTYJI. METAJUTYpT. CIIEll. By30B
JI1.2 | Manununa P. 1., MuxkpocTpyKkTypa DJeKkTpoHHas ONOTHOTEKA M.: Yueba, 2007
Beenenckuii B. 10., METaJJTMUECKUX CIUIaBOB: J1al.

Mamroruna E. C., np., |mpakrukym
Manununa P. U.,
Bsenenckuii B. 10.

JI1.3 | Tonpamreiin M. ., CrienmanbHele cTanu: Y4eOHuK | DnekrpoHHast OnbimroTeka M.: U3n-so MUCuC, 1999
I'paues C. B., Bekcnep | ais By30B 1O cIiell.
10.T. 'MeTamioBeacHUE U

TepMHUIecKas 00paboTKa
METaJIJIOB'




ABTODBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.4 |[JIunees A. C., ®Da30BbIc PABHOBECUS U OnexrpoHHas OHOIHOTEKA M.: [MUCuC], 2009
Mamortuna E. C. CTpYyKTypooOpa3oBaHue: c0.
3ama4
JI1.5 |Jlunees A. C., ®da3oBbIC paBHOBECHUS U bubimorexa MUCuC M.: U3n-so MUCuC, 2012
Mamoruna E. C. CTPYKTYpoOOpa3oBaHUe.
J{ByXKOMITOHEHTHBIE
JrarpaMmel pazoBoro
paBHOBecHs: 0. 3amad: yueo.
nocoOue JUis CTy[. By30B,
00yu. o Hamp. 150400 -
'Merannyprus’'
JI1.6 |llysaeBa E. A., Marepuanosenenue. bubmmorexa MUCuC M.: U3a-so MUCuC, 2013
IepmunoB A. C. Hemerannuueckue u
KOMITO3HIIMOHHBIC MAaTePHAIIbL:
Kypc JIeKIui: yue0. mocoue
JUTS CTYII. BY30B, O0Y. 11O
Hanp. - Meramnyprus
JI1.7 | Cronspos B. JI., ®dazoBbIC IPEBpAIICHUS U DneKTpoHHas OMOIoTEKa M.: U3a-Bo MUCuC, 2018
Mamotuna E. C., CTPYKTYpOOOpa3oBaHUe:
Beenenckuii B. 10. y4eOHHK
JI1.8 |Mamotuna E. C. ®da30BbIe PaBHOBECHUS U DnekTpoHHas OnbIMOoTEeKA M.: [MUCuC], 2016
CTPYKTYpOOOpa3oBaHHeE.
Juarpamma ¢a3zoBoro
pasHoBecus Fe-C (N 2795): c6.
3amaq
6.1.2. /lonoyiHUTEIbLHAS JTUTEPATypa
ABTOpBI, COCTaBUTENHU 3arnaBue Bubnmoreka W3narenscTBo, rox
JI2.1 | Connues IO. I1., TexHonorus OnexrpoHHas OHOIMOTEKa Cankr-IlerepOypr: Xummzar,
Epmaxos 0. IT., KOHCTPYKLIMOHHBIX 2020
IMTupaiinen B. 0. MaTepUaoB: y4eOHUK
JI2.2 |Hosuxos U. U., Posun | Kpucramnorpadus u nedexrst | bubmmorexka MUCuC M.: Merannyprus, 1990
K. M. KPUCTAJUINYECKOM PEILETKU:
Y4eOHUK A71s1 BY30B
JI2.3 |Hosukos U. U., MeranioBeneHue, DJeKkTpoHHas OHOTHOTEKA M.: U3n-so MUCuC, 1994
Crporanos I'. b, TepMooOpaboTKa 1
Hosuxos A. 1. penTreHorpadus: YueOHHK 11
CTYI.METAILTypT. U
MAaIIHHOCTPOUT. CIICIl. BY30B
JI2.4 |BBenenckuii B. 10., CTpykTypooOpa3oBaHue U DJeKTpoHHas ONOIHMOTEeKA M.: U3n-so MUCuC, 2010
Mainunusa P. 1, aHanm3 (a30BBIX MPEBPANICHUH
VYmakosa O. 1O., B CIJIaBax >KeNe30-yriepo:
[llyBaeBa E. A. yue0. mocooue ISt CTY/I. BY30B,
00yu. mmo Hamp. 150100 -
Mertamryprus u 150700 - ®@us.
MaTepuaJOBeICHUC
JI2.5 | HoBukog 1. N. Teopus Tepmudeckon bubnrorexka MUCuC M.: Meramnyprus, 1986
00pabOTKI METAJIIOB:
Y4eOHUK AT BY30B
6.1.3. MeTtoguueckue pa3padoTku
ABTODBI, COCTaBHTEIIH 3ariaBue Bubmmoteka W3znarenscTBO, rox
JI3.1 |Comnnnes IO. I1., MarepuanosezeHue: DJeKkTpoHHas OHOTHOTEKA Cankr-IletepOypr: Xumusaar,
Bopsenko E. 1., IpUMEHEHHE 1 BBIOOD 2020
Bomorxanuna C. A. MaTepHuaioB: yaeOHoe mocodue
JI3.2 |3axapor A. M. JlnarpamMmpl COCTOSIHHSI bubnrorexka MUCuC M.: Metannyprus, 1990

JIBOMHBIX U TPOHHBIX CUCTEM:
yue0. mocobue IS CTy/I.
METaJUTYpr. ¥ MAIIHHOCTPOMT.
cIiell. By30B




ABTODBI, COCTaBUTEIH 3armaBue

Bubanoreka W3naTenbcTBO, roj

JI3.3

Manununa P. 1.,
IllysaeBa E. A.,
VYmaxosa O. A., nip.

Martepuanoseaenue. CrutaBbl

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

Fe-C: ¢6. 3ampau: yue6. mocobue

Bubnaroreka MUCuC M.: U3a-Bo MUCuC, 2013

6.2. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHO# ceTu « AHTEepHeT»

€)!

Buneopwmism "Jledhekxrol, Auciokanun
KPUCTAJUTMYECKON CTPYKTYpHI'.
https://www.youtube.com/watch?v=76qW6gm6¢V0

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

32

OnekrponHoe nocooue Mamotuna E.C.
TpexKoMITIOHEHTHBIE AUATpPaMMEI (ha30BOTO
paBHoBecus. Yactsp 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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DNeKTPOHHBIC TPEHAKEPHI [0 TPOHHBIM THIPAMMAM.
https://misis.ru/files/
-/50ee949feeele3 18a7b251790cbac451/Malutina.pdf

https://misis.ru/files/
-/50ee949feecele3 18a7b251790cbac451/Malutina.pdf
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T'OCT 1215-79 OtnuBku u3 KoBKOro yyryna. Oormme
TexHuueckue yciosus (¢ M3menenusimu N 1,
2).TexHOIKCTIEPT. DICKTPOHHBIN (QOH]T TPaBOBOH U
HOPMAaTHBHO-TEXHHYECKOIT JOKyMCHTAIINHL.
http://docs.cntd.ru/document/1200011539

http://docs.cntd.ru/document/1200011539

95

T'OCT 1412-85 YyryH ¢ ruiacTUHYaThIM TpaduTom
JUtst OTIMBOK. Mapku. TexHo3kcnepT. DeKTpOHHbIN
(oHZ TIPaBOBOI 1 HOPMATUBHO-TEXHUIECKON
JOKyMEHTALHH.
http://docs.cntd.ru/document/1200008656

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

06

T'OCT 1585-85 UyryH aHTH(QPUKIIMOHHBINA 151
otnmuBok. Mapxu (¢ Vsmernernem N 1). TexHOIKCTIEpT.
OneKxTpoHHBIH (OHT IPaBOBOH M HOPMATUBHO-
TEXHUYECKOH JIOKYMEHTALIHH.
http://docs.cntd.ru/document/1200008850

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

37

T'OCT 7293-85 UyryH ¢ miapoBUIHBIM TPaQUTOM ISt
ortnuBoK. Mapxu. TexHO3KCIIepT. DNeKTPOHHEIH (HOHA
NIpaBOBOM M HOPMATHBHO-TEXHUUECKON
JOKyMEHTaLlUH.
http://docs.cntd.ru/document/1200008852

http://docs.cntd.ru/document/1200008852
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I'OCT 7769-82 UYyryH nerupoBaHHbIH U1 OTIMBOK CO
CrHeHualbHBIMU cBOMicTBamMu. Mapku (¢ M3menennem
N 1). TexHO9KCTIEPT. DICKTPOHHBIH (HOH] MPABOBOH U
HOPMAaTHBHO-TEXHHYECKOI JOKYMCHTAIINH.
http://docs.cntd.ru/document/1200011542/

http://docs.cntd.ru/document/1200011542/
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I'OCT 28394-89 UyryH ¢ BepMUKYISPHBIM IpaUTOM
JUTst OTJIMBOK. Mapku. TexHo3KcnepT. DeKTpOHHBIN
(oHZ IPaBOBOI 1 HOPMATHBHO-TEXHUIECKON
JOKyMEHTALHH.
http://docs.cntd.ru/document/1200008853

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

6.3 IlepevyeHb MPOrpaMMHOIo odecnevyeHust

I1.1

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

PerUsr

I1.2

Win Pro 10 32-bit/64-bit

I1.3

Microsoft Office

I1.4

LMS Canvas

I1.5

MS Teams

6.4. Tlepeyenb HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM H MPOo(deccHoHATbHBIX 023 TaHHBIX

n.1

IlonHOTEKCTOBBIE poccnﬁcme HAY4YHBIC )KYPHAJIbl U CTATbU:

n2

— Hayunas snexrporHas 6n6nmorexa eLIBRARY https://elibrary.ru/

n3

— IToMHOTEKCTOBBIE ACTOBBIC MyOJUKAU HH(GOPMAreHTCTB U Mpecchl 1Mo 53 otpacisaM https://polpred.com/news

n.4

Wnoctpannsle 6a3bl gaHHbBIX (moctym ¢ IP agpecos MUCuC):

n.s

— aHanmuTHYecKas 6a3a (nHaekchl nuTrpoBanus) Web of Science https://apps.webofknowledge.com




N.6 |— ananutuueckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/

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

N.8 |— HayuHsle xypHaisl u3natenscTsa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune

OcHarexne

YnraneHsrit 3a1 Ne3 (B)

KOMIUIEKT ~ ydeOHOM  mebemn Ha 44  Mecrta UId
obyuaromuxca, MOV Xerox VersaLink B7025 ¢ dynxmueit
MaclmTaOupoBaHUss TEKCTOB U u300paxenwii, 8§ IIK ¢
nocrynom k HWUTC «Uurtepuer», OUOC yHuUBepcutera
yepe3 JHYHBIN KaOwHeT Ha Tuatgopme LMS Canvas,
nunensuonHsle nporpammel MS Office, MS Teams, ESET
Antivirus.

B-416 VYueOHas ayTuTOpHS

MPOEKTOp;  OJKpaH;  MapKepHas  [OCKa;  KOMIBIOTEp
npenogaBarens; Mmukpockon Carl Zeiss Axio Scope Al,
KOMIBIOTEPHBIH K1acc Ha 12 KOMIBIOTEPOB, KOMILIEKT
y4eOHOH Mebenun

b-420 VYueOHas ayTuTopHs

MPOSKTOp; MYJbTHMEAWNHAS JIOCKa; MapKepHas JIOCKa,
JIOKyMEHT-KaMepa; KOMITBIOTEP MPEeToIaBaTes;
MHKPOCKOIIBI ~ Metayuiorpaguyeckue 11 1IT., KOMIUIGKT
yaeOHON MeOemn

JIro6oit Kopmyc | YueOHass ayauTopusi Ui NPOBEAEHUS
MynbsTuMenuitHas 3aHATUH JIEKIIMOHHOTO THIIA W/WIW IS
MIPOBECHHUS IPAKTUYECKUX 3aHATHI:

KOMIUIEKT y4eOHOo# Mebenu 1o 36 MecT s oOydaromuxcs,
MyJIbTUMEIIUIHOE  000pyJIOBaHWE, MAarHUTHO-MapKepHas
nocka, pabodee mecto mperonaBarens, I[IKc moctymom k
UTC «UHurepuer», DUOC yHHBepcuTeTa dYepe3 IJUUHBIN
kabuner Ha mmiarpopme LMS Canvas, JIHIIECH3HOHHbBIE
nporpamMsl MS Office, MS Teams, ESET Antivirus

8. METOAUWYECKHUE YKA3AHUA VIS OBYYAIOIIUXCA

[IpoBeneHwe NEKIHH 1 MPAKTHUSCKIX 3aHATHH OCYIIECTBIIIETCS HCKITIOYUTEIHHO B AyJUTOPHAX, 00ECIICUEHHBIX MYJIbTHMETHHHBIM
000pyIOBaHUEM, C BOSMOXKHOCTBIO MOKa3a MPE3eHTALNH U BUACO(DUIBMOB.

ITpoBeneHue 1a0OPATOPHBIX PAOOT OCYIIECTBISIETCS B CHICHUANTN3UPOBAaHHbIX JJabopaTopusx (b-416, 5-420), npu npoBeaeHUH
3aHATHH TPYIITEI pa30MBArOTCS HA ITOTPYIIIBI, YUCICHHOCTHIO 00yJaromuxcs He 6osee 12 cTyneHToB.

JleknrOHHBIE 3aHATHS HAaIlENEHbI Ha N3y9eHHUE CTYICHTAMHU OOIINX BOIIPOCOB MaTEPHATIOBEICHUS.

JlaGopaTopHble 3aHATHUS TOJKHBI OBITH HAIlENIEHbI HA MPAKTUUECKOEe U3YYeHHE OCOOCHHOCTEH CTPYKTYPHI M (ha30BOro paBHOBECHS
M3y9aeMBIX METAJUIOB, OCOOCHHOCTEH MX TePMHUYECKOI 00pabOTKH, TEXHOJIOTHH (POPMUPOBAHHMS IKCILTYaTAIMOHHBIX CBOWCTB.
ITpemycmaTpuBaroOTCsS JOMAIIHIE 3aIaHKs, BKIIOYAIOIINE 331a4H 110 (Da30BBIM IIPEBPAIICHHUSM, CTPYKTYPOOOPa30BaHHIO.
[IpoBeneHue ayqUTOPHBIX 3aHATHUII IPeAyCMaTPUBAET UCTIONH30BAaHKE B yIeOHOM KypCce aKTHBHBIX U MHTEPAKTUBHBIX TEXHOIOTHH:
- IPOBEICHHE JICKIHIA C UCTIOJIh30BAHNEM HHTEPAKTHBHBIX U MYJIbTHMEIUIHBIX TEXHOJIOTHI (Ipe3eHTarus B popmate MS

PowerPoint);

- HCTIOJIb30BaHME NIPH TIPOBEICHNH 3aHATUH CHENATU3UPOBAHHO (CM. BBIIIE) Ta00OPATOPHUHU ¢ BOSMOXKHOCTBIO IIPOBEACHHS

3aHATHI B MHTepakTUBHON (hopme (baza naHHbIX « MHUKPOCTPYKTYpa»);

- UCIIOJIb30BAHHUEC ITPU IPOBCACHUHN JICKIHUOHHBIX 3aHSTUN aKTUBHBIX (bOpM O6y‘{€HI/I5{ - y‘IC6HI>IX BUIACOMATCPHUAJIOB U

KOMITBIOTEPHBIX TPCHAXKEPOB.

JlucrunnuHa OTHOCUTCS K TOUHBIM HayKaM M TpeOyeT 3HaUUTETbHOT0 00BheMa CaMOCTOSATENbHON paboThl. OTaeIbHbIC YUeOHbIE
BOIPOCHI BBIHOCATCS HA CAMOCTOSITEIIbHYIO IPOPabOTKY M KOHTPOJIMPYIOTCS TTIOCPEICTBOM TeKyleil arrectanuu. [Ipu sTom
OpPraHU3YKTCS IPYNIIOBBIE U MHIUBUAYaIbHbIE KOHCYIbTalMU. KauecTBEHHOE OCBOEHUE AUCLUILIMHBI BO3MOKHO TOJIBKO IIPH
CHCTEeMaTHYECKOH CaMOCTOSTENBHOI paboTe, YTO MOAePKUBACTCS CHCTEMOH TeKyIell 1 pyOeKHOH aTTecTaun.

B pamkax yueOHOTo Kypca BO3MOXKHO IpUBJI€UEHHE NPEACTaBUTENEH POCCUIICKUX KOMIIAHUH, TOCYAapCTBEHHBIX M OOIECTBEHHBIX
opranuzanuii Matepuanosegueckor HanpasieHHoCTH: OT'VII « [HUNYepmer» um. N.I1. bapauna, UMET PAH um. A.A. Baiikosa,

OAO HHMH PXK.

IToaroToBka K KOHTPOIBHBIM Pa0OTaM MPOBOAUTCS B YaChl CAMOCTOSTENBHOM paboTHI U, IPU HEOOXOJUMOCTH, B YaChI

KOHCYJIbTALINH JIEKTOpA.
ITo kypcy nperycMOTpeHb! 3K3aMeHbI B 5 U 6 ceMecTpax.

Marepuais! Kypca (IIpe3eHTaIiH! JISKIIH, peKOMEHIyeMast JINTepaTypa, BUICOMATepPHaIIBI U Ap.) BEUIOKEHHI B cucteme LMS

Canvas.




