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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
(hopMHpOBaHUS UX CBOWCTB;

1.6 | - HCTIOJTB30BaTh TPECTABIICHUS 00 OTKIOHEHUSX OT (ha30BOTO PABHOBECHS LIS aHAIN3a CTPYKTYp M 00IIEro ypoBHS
CBOWCTB B peaJIbHBIX METAJIaX H CIUIaBax;

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 OBPA3OBATEJLHOI ITPOT'PAMMBI
bnok OII: b1.0
2.1 TpebGoBanus K npenBa]ImTeJn,Hoﬁ MOATOTOBKE 00y4aI01Ierocsi:
2.1.1 |Kpucramiorpadus
2.1.2 |Maremarnueckasi CTATUCTHKA U aHAJIU3 JaHHBIX
2.1.3 | Meroapl MaTeMaTH4eCKO (pU3MKH
2.1.4 | Teopernyeckasi MEXaHUKa U OCHOBBI TEOPUH YIIPYTOCTH.
2.1.5 |Owusuka
2.1.6 | Ouznueckasi XUMHsS
2.1.7 | DOnexrpoTexHHUKa
2.1.8 | Maremaruka
2.1.9 | Opranuueckast XuMus
2.1.10 | Xumus
2.1.11 |VmxeHepHas 1 KOMIbIOTepHas rpaduka
2.1.12  |WudopmaTuka
2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0AUMO KaK
npelecTByIoIIee:
2.2.1 |Meronsl GU3NKO-XUMHUYECKUX UCCIICTOBAHUI
2.2.2 | OdopmieHHe pe3yTbTaTOB HAYIHOH IESITETBHOCTH
2.2.3 |CraTtuctudeckas pusuka
2.2.4 | CtpoeHue HEKPUCTANIMYECKUX CUCTEM
2.2.5 | Teopust XHMUYECKOU CBS3H
2.2.6 | TepMoaMHaMHKa METAIUIMYECKUX PACTBOPOB
2.2.77 | ®usnka KOHAEHCUPOBAHHOTO COCTOSIHUS
2.2.8 | ®uznueckue CBOMCTBA TBEPIBIX TEI
2.2.9 |Meromap!l BEIYHCIUTETBHON (QU3UKH
2.2.10 |Hopwms! 1 mpaBuna opopmnerus BKP
2.2.11 |IlomroroBka K IpOIEAype 3aIIUTHI U 3aIIUTa BRITYCKHOI KBATH(HUKAIIHOHHON PabOTHI
2.2.12 |IlpenmumioMHas IPAKTHKA IS BEITOJTHEHHS BBITYCKHOW KBATH(UKAIIMOHHOH paboTHI
2.2.13 | Cratuctuueckue pacyeTsl PaBHOBECUIL
2.2.14 | TepmoauHamMuKa HEPaBHOBECHBIX IPOILIECCOB
2.2.15 | TepmoauHaMuKa CIOXKHBIX CUCTEM
2.2.16 |BBenenue B UMKy HONYIPOBOTHHKOB
2.2.17 |BBeneHue B pHU3HMKy TBEPIOTO TeIa
2.2.18 |KBanroBas mexanuka. CrienriaBbl.
2.2.19 | KoMmbIoTepHbIe METOMBI B (hU3HKE
2.2.20 |Henwuneitnas ¢pusuka
2.2.21 |CneuuanpHbiil pU3NYECKUI TPAKTUKYM




2.2.22 | KBaHTOBBIE BEIUUCIIEHHUS

2.2.23 |IloaroroBka K IpOIEAype 3aIUThI U 3aIKUTa BRITYCKHOI KBATH()UKAIIHOHHON PabOThI

2.2.24 |IlpenmumnoMHasi IPAKTHKA IS BEITOTHEHHS BBITYCKHONW KBaTH(UKAIIMOHHON paboThI

2.2.25 |Teoperudeckas HaHO(OTOHHKA

2.2.26 |®usuka HU3KOPa3MEPHBIX CHCTEM

2.2.27 | doroHHKa

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

OIIK-2: CniocodeH NMpOBOAUTH HAYYHbIE HCCIET0BAHUA PU3NUYECKHX 00BbEKTOB, CHCTEM U MPOLECCOB, 00PadaThIBATh U
MPEACTABJATH IKCIIEPUMEHTAIbHbIE JaHHbIE, JeMOHCTPHUPOBATH HABBIKH PadoThI B J1a00paTOPUU / MaCTEPCKO,
CIMOCOOHOCTH pa3padaThIiBaTh U MPOBOAUTH IKCIIEPUMEHTAIbHBIE HCCIET0BAHMS, HHTEPNPETHPOBATH JaHHbIE U 1€J1aTh
BBIBOJIbI B COOTBETCTBYIOLIEH 00,1aCTH MCCIe0BAHUS

3HaTh:

OIIK-2-32 OcHOBHBIE METAUINYECKUE U HEMETAIIIMUECKUE KOHCTPYKIMOHHBIE U MHCTPYMEHTAJIbHBIE MaTepUalIbl, UX CBOMCTBA,
CTPYKTYpa U TUIIOBBIC TEXHOIOTUH MOTyUECHUS

OIIK-2-31 Teopuu 3BOIONKHU CTPYKTYPBI U COCTaBa MaTCPHAJIOB MPU BHEITHUX TEPMUYCCKUX, TCPMOMEXAaHHICCKHUX U PYTUX
THUITaX BO3JCHCTBUS

OIIK-2-33 3ak0HOMEPHOCTH, OIMICHIBAIOIINE CBSI3H MEXTy ITapaMeTpaMu 00padOTKH U ITapaMeTpaMy CTPOCHHUS MaTepHalioB

OIIK-2-35 OcHOBHEIE METOAUKIA MEXAHHUYECKUX HCITBITAHMI

OIIK-2-34 OcHOBHBIE TEXHOJIOTHH TIOJTY4SHHS U 00pabOTKH MaTepHaioB

OIIK-1: CniocodeH npuMeHsITH 0a30Bble 3HAHHUSA B 00J1acTH (PU3UKO-MaTeMaTHYECKUX M (MJIH) eCTeCTBEHHbIX HAyK B cdepe
cBoeil npogecCHOHAIBLHOM JeATeJbHOCTH, OCYIIeCTBJIATH MO/IeJINPOBAHNE U AHAJIN3 /11 IPOBeeHU JeTAJbHBIX
HCCIeJOBAHUI U MONCKA pellleHUs] TEXHHYEeCKHX BOIIPOCOB B COOTBETCTBYIOLIEH 00,1aCTH MCCIe0BAHUS

3HaTh:

OIIK-1-34 3akoHOMEPHOCTH BIUSHUSA (a30BBIX IEPEXO0I0B IEPBOTO U BTOPOTO POAa Ha (HYHKIMU TEPMOANHAMUYECKOTO COCTOSHHUS

OIIK-1-31 OcHOBHBIE 3aKOHBI U SBJICHUS, OOBSICHSIONHE 3aKOHOMEPHOCTH (Pa30BbIX MPEBPAIICHUI

OIIK-1-32 Turmsl 1 0COOEHHOCTH XUMHYECKOH CBI3H

OIIK-1-35 OcHOBHBIE TUITBI METAIIMYECKUX U HEMETAUTMUECKAX MAaTEPHAJIOB, 3aKOHOMEPHOCTH U3MEHEHUSI UX CTPYKTYPHI U
CBOMCTB TIPH TepMUUECKOI 00paboTKe

OIIK-1-33 OcHOBHBIE KPUCTAITIOXUMHYECKUE XapPaKTEPUCTUKH aTOMHON CTPYKTYpPBI

OIIK-2: CniocoGeH NpoBOAMTL HAYYHbIE HCCIeA0BaHNs GU3NMYeCKHX 00bEKTOB, CHCTEM M IIPOLeccoB, 00padaThIBaTh U
NPeICTABIATH IKCIIEPUMEHTAIbHbIE JaAHHbIE, JeMOHCTPUPOBATL HABBIKHM PA0OTHI B 1a60paTOpHH / MAaCTEPCKOii,
CIOCOOHOCTH pa3padaTbIBATh U NPOBOANTD IKCIEPUMEHTAIbHbIE HCCIeJ0BAHNS, HHTEPIPETHPOBATD AaHHbIE H 1€JIaTh
BBIBO/IbI B COOTBETCTBYIOLIEH 00J1aCTH HCC/IeI0BAHUSA

YMmerb:

OIIK-2-V1 IlpumMeHsTh 3HaHHS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPIaHUYECKUX U OPrAaHUYECKUX MATEPHAIIOB, IPUHIIMIIAX
BbIOOpa MaTEpPHAJIOB IS 3aIaHHBIX YCIIOBHI AKCIUTyaTaIlMU TIPU PEIICHUH 3a/1a4 MPOPECCHOHATBHON JAeATENLHOCTH U TPOBEICHUT
Hay4YHbBIX UCCIEeIOBaHUM

OIIK-2-Y2 AHanu3upoBaTh TEPMOKHHETHYECKUE U N30TEPMHUIECKHE JHArpaMMEbl IpeBpamienuit (C-o0pa3Hble quarpaMMBl)

OIIK-1: Cnoco6en mpuMeHATh 6a30Bble 3HAHUA B 00/1aCTH (PU3HKO-MaTeMATHYeCKHX M (MJIM) eCTECTBEHHBIX HAYK B cepe
cBoeii npodeccnoHAIbHOI AeATeJbHOCTH, OCYIIECTBIATH MOIeTHPOBAHNE H AHAJIN3 /1151 IPOBEIeHNUS eTATbHBIX
HCCJIeIOBAHNI M MIOMCKA pellleHNsl TEXHHYEeCKHX BOIPOCOB B COOTBETCTBYIOIIEH 00,1aCTH HCCIeA0BAHUS

YMeTh:

OIIK-1-Y2 Hcnons30BaTh ABOWHBIC U TPOIHBIE TUarpaMMbl (pa30BOTO paBHOBECHS IJISl IOCTPOCHUS KPUBBIX TEPMHUYECCKOTO
aHaJM3a TP HarpeBe W OXJIAXKICHNH, IJIS IPOTHO3MPOBAHMS BO3MOXKHOH CTPYKTYpPBI IIPH 3aJaHHOH TeMIepaType Ui pa3HbIX
BUJIOB TEPMUUECKON 00paOOTKU U B COCTOSHHM PAaBHOBECHS, a TAIOKe JUIS pacyeTa MacChl M ONPEAENeHHs XUMUIECKOTO COCTaBa
(ha30BBIX U CTPYKTYPHBIX COCTABIIAIONINX IPH 33aIaHHOI TeMIeparype.

OIIK-1-Y1 Couerars TEOpHUIO U MPAKTHKY MaTEPUAIOBEICHHS Ul TEXHUUECKAX PEIICHUH B TPO(EeCCHOHATIBHOM AESTENBHOCTH: !
- ['oToBHUTH 00BEKTHI MeTaIUTOTPaQUIECKIX HCCIICTOBAHHHN;

- Pabotats ¢ MeTamnorpauuecKiIM MEKPOCKOIIOM;

- MccnenoBath Makpo- U MUKPOCTPYKTYPY METIMUECKHX MaTepUaloB;

- VI3MepsTh TBEpIOCTH MaTePHAIIOB;




OIIK-2: Cnoco0eH NpoBOAMTL HAYYHbIE HCCIEeA0BAHNS GU3NYECKUX 00bEKTOB, CHCTEM H IIPOLecCOB, 00padaThIBaTh U
NpeICcTaBIATh IKCIIEPUMEHTAIbHbIE JaAHHbIE, JeMOHCTPUPOBATH HABBIKHM Pa00ThI B 1a60paTOPHH / MaCTEPCKOii,
CIOCOOHOCTH pa3paldaTbIBATh U MPOBOAUTD IKCIIEPUMEHTAIbHbIC HCCIeJ0BAHNS, HHTEPIPETHPOBATD AaHHbIC H 1€JIaTh
BBIBO/IbI B COOTBETCTBYIOLIEH 00J1aCTH HCC/IeI0BAHUSA

Baagers:

OIIK-2-B2 HaBelkamMu IpOBEACHHS HAYYHBIX UCCICAOBAHUI PH MOJ00PE OCHOBHBIX ITapaMETPOB TEXHOJIOTHUECKIX ITPOIIECCOB
MOJTy9EHUSI MAaTEPHAJIOB C 33JJAHHBIMU XapaKTePUCTHKAMU

OIIK-2-B1 Brnageer HaBBIKaMi HAyYHBIX HCCIICIOBAHIH KOHCTPYKIIMOHHBIX W HHCTPYMEHTAIBHBIX MATEPHAJIOB, CIIOCOOOB UX
HOTyYEHHs, TEPMHUECKOI 00pabOTKH [Tt M3TOTOBICHUS! OCHOBHBIX THIIOB M3/ENIUH U PElIeHNs 3a/1a4 TPo(heCcCHOHATbHON
JEeATEIbHOCTH;

OIIK-1: Cnoco6eH npuMeHsiTh 6a30Bble 3HAHUS B 00/1acTH QU3MKO-MATEMATHYEeCKUX M (WJIM) ecTeCTBEHHBbIX HayK B cdepe
cBoeii npodeccnoHAIbHOI AeATeJbHOCTH, OCYIIECTBIATH MOICTHPOBAHNE H AHAJIN3 /IJIs IPOBEIEHNUS AeTAIbHBIX
HCCJIeIOBAHHI M MONCKA pellleHHsl TEXHHYeCKHX BOMPOCOB B COOTBETCTBYIOIIEH 00,1aCTH HCCIeA0BAHUS

Baanernb:

OIIK-1-B1 HaBbikamu coueTaHusi TEOPUHU M MPAKTUKKA MaTEPHAIOBEICHUS JJIsl PEUICHUS MHKCHEPHBIX 3a/1a4:

- OIBITOM aHaMK3a (Pa30BBIX MPEBPAIICHUH B METAJIaX M CIUIaBaX JJIsi 000CHOBAHHS BHIOOpA MAaTEPHAJIOB;

- OMIBITOM MPAKTUIECKOTO MPUMEHEHHUS METOZ0B 00pabOTKU M aHAIM3a KCIIEPUMEHTAILHON HH(OPMALIUU O CTPYKTYpe
MaTepUaoB;

- MPAKTUIECKUMHU HAaBBIKAMHU MTPOBEICHHS METAIIOTpapUUSCKAX UCCIIETOBAHUH.

4. CTPYKTYPA U COJEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | YacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Paznea 1. Ctpykrypa

MaTepHAaJIoB.

1.1 Beenenue. Mecto u ponb 5 2 OIIK-1-32 J1.1
JUCLIUIUINHEI B IOATOTOBKE. OIIK-1-33
CBSI3b XHUMHYECKOTO, OIIK-2-31

(ha30BOTO M CTPYKTYPHOTO
€OCTaBa CO CBOMCTBAMU.
Meraisl IPOCThIE U
MePEXOTHBIE.
Kpucrannueckue pemerku
METaJIOB. AHM30TPOMHS,
Tekctypa. /Jlex/

1.2 Toueunsie neeKTHI. 5 2 OIIK-1-31 JI1.1J12.2
Kpaessie, BUHTOBEIE, OIIK-1-33 21
CMELIaHHbBIE TUCIOKALIUH. OIIK-2-32
B03MOXHOCTH CBETOBOM OIIK-2-31

MHKPOCKOITHH B
OIIPEAENICHUH IIOTHOCTH
nucnokanuii. Poip
JIUCITIOKAITNH B pa30BBIX
npeBpameHusx. /Jlex/

1.3 DHeprus AUCIOKAIUH, 5 2 OIIK-1-31 JI1.1J12.2
B3aUMOJIEHCTBHE OIIK-1-33
nucinokanuid. CKoJbXeHHne 1 OIIK-2-31
Hepernoa3anne
nucnokanuii. /Jlex/
1.4 MoOHO- ¥ TOTUKPUCTAIIBL. 5 2 OIIK-1-33 J1.1
Ponb moBepxHOCTHBIX OIIK-1-34
neeKToB B (ha30BbIX OI1K-2-31
npeBpamneHusx. /Jlex/
1.5 W3ydenue 5 4 OIIK-1-V1 JI1.1J11.2 P1
METATOrpadhUIECKOTo OIIK-1-B1
MuKpockora. /J1a6/ OIlK-2-B1
1.6 [MpuroToBnenune odpasma st 5 2 OIIK-1-Y1 JIT.1JI1.2 P2
U3y4YEHUS MUKPOCTPYKTYPBI C OIIK-1-Y2

HOMOIIBIO CBETOBOTO
MHEKpockora. /J1ad/




1.7 KonunuectBennslit OIIK-1-V1 JIT.1J11.2 P3
MeTajutorpapuuecKuit OIIK-1-B1
aHanms. /J1a6/ OIIK-2-V1

OIIK-2-B1
OIIK-2-B2
1.8 Nzyuenue nedexron OIIK-1-V1 J.1 P4
KPUCTAJNINYECKOTO CTPOECHUS OIIK-1-B1 JI1.2J12.2
C TIOMOIIBIO CBETOBOTO
MuKpockona. /J1a6/
1.9 OcBoeHHE TEOPETHYECKOTO OIIK-2-31 JI1.2J12.3
Matepuania pasaena 1 u OIIK-2-32
MOJITOTOBKA K Ta00paTOPHBIM OIIK-1-31
pabortam 1-4 /Cp/ OIIK-1-32
OIIK-1-33
OIIK-1-34
OIIK-1-35

Pa3nen 2. ®a3oBble

npeBpalleHus B

OTHOKOMIOHEHTHBIX

cucremMax.

2.1 Kpucrannuzanus meramios. OIIK-1-31 JIT.1 JI1.7
l'omorennas OIIK-2-31
KpHCTaJUIN3alUs, MOJIEIb OIIK-2-33
W.JI. Mupxuna, oOpazoBaHie OIIK-2-34
LEHTPOB KPUCTATH3AIHH.

Kpurnueckuii pasmep. /Jlex/

2.2 Poct xpucranios. Kpussie OIIK-1-31 JIT.1 JI1.7
Tammana. Brnusinue OIIK-1-34
apaMeTPOB KPUCTALIU3aLUU OIIK-2-31
Ha CTPYKTYpY MaTepuasoB. OI1K-2-32
BeipamuBanue OIIK-2-34
MOHOKPHCTAJLJIOB. OIIK-2-33
[Monmydenne aMmopHBIX
MetaioB. CTpykrypa
cimTka. /JIex/

2.3 Annorponuieckue OIIK-1-31 JIT.1 JI1.7
MpeBpaICHUSI. OIIK-2-31
Juddy3noHHBIN U CABUTOBOM
(MapTEHCUTHBIIM) MEXaHU3MBI
npespaiieHus. MaccuBHoOe
npespauieHue. da3osbie
niepexonsl [ u Il pona.

MarautHbie

npeBpauieHus. /Jlex/

Pa3gen 3. Baiusinue
IUIACTHYECKOM
AedopMali HA CTPYKTYPY
M CBOWCTBA METAJLIOB.

3.1 OCHOBHBIE MEXaHUYECKHE OIIK-1-35 JI1.1J12.5
CBOICTBa MaTepHasoB. OIIK-2-31
HcnblTanue Ha pacTsKeHUE, OIIK-2-32
TBEPIOCTh, yAAPHYIO OIIK-2-33
BS3KOCTb. MeXaHU3Mbl OIIK-2-34
XOJIOJTHOM MJIaCTHYECKON
nedopmarun. /Jlex/

32 CTpyKTypHbIE U3MEHEHUS OIIK-1-35 JI1.1J12.5
MIPU XOJIOTHON TIIIACTUYECKON OIIK-2-31
nedpopmarun. M3ameHeHue OIIK-2-32
CBOIICTB MeTaIa pu OIIK-2-34

nedpopmarun. Bo3spar u
PpeKpHCTAIIM3aLHS.
HopmanbHblii 1 aHOMaIIBHBIHI
poct 3epHa. JluHamuyeckas
pexpuctamsanus. /Jlex/




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

OIIK-2-B1
OIIK-2-B2

34 OcBoOEHHE TEOPETUYECKOTO OIIK-2-31 JI1.1
MaTepHaia pa3ienos 2-3 u OIIK-2-32 JI1.2J12.3
MOJTOTOBKA K 1a00paTOpHOIA OIIK-2-33
pabote 5 /Cp/ OIIK-1-31

OIIK-1-35
Pazpgen 4.
JBYXKOMIIOHEHTHBbIE
CUCTEMBI.

4.1 Juarpamma c OIIK-1-31 J.1
HEOrpaHUYEHHOU OIIK-1-34 JI1.7J13.2
PacTBOPUMOCTBIO B TBEPIOM OIIK-2-31
U J)KUJKOM COCTOSIHUSIX.

HonBapuaHTHBIC
MPEBPALICHUS B
JIByXKOMITOHEHTHBIX CILJIaBaXx.
[leputexrnueckoe,
IBTEKTHYECKOE,
MOHOTEKTHYECKOE,
CHUHTEKTHYECKOE U
METaTEeKTHIECKOe
npespamieHus. /JIex/

42 DBTEKTUYECKAS OIIK-1-31 JIT.1 JI1.7
KpucTayui3anus. THIbl OI1K-1-34
9BTeKTHK. KBa3M3BTEKTHKA. OIIK-2-31
AHOManbHas 3BTEKTHKA.

JennputHas 1 30HaNbHAsA
nukBanys. /Jlex/

43 TBepubie pacTBOpHI 1 OIIK-1-31 JIT.1JI1.7
MPOMEKYTOUHEIE (ha3bl. OIIK-2-31
Pacnan u ynopspoueHue
TBEP/BIX pacTBOPOB. /JIex/

4.4 DBTEKTOUTHOE TIPEBpAIlICHUE. OIIK-1-31 JIT.1 JI1.7
[TepurexroungHoe OIIK-2-31
npespamienue. /JIex/

4.5 AHanu3 CIOXHBIX JUarpaMm OIIK-1-31 JIT.1 JI1.7
(azoBoro paBHOBecCHS. OIIK-1-34
MeTtob1 TOCTPOCHUS OIIK-2-31
JrarpaMm (hazoBoro
paBHOBecus. /Jlex/

4.6 MHUKpOCTPYKTYypa JBOMHBIX OIIK-1-V1 JI1.2 P6
crutaBoB. /JIab/ OIIK-1-Y2

OIIK-1-B1
OIIK-2-B1

4.7 Wzydyenue mpocThix OIIK-1-Y2 J1.2 P15
JrarpaMm (bazoBoro
PaBHOBECHS JBOHHBIX CHCTEM
C HEOTPaHUYEHHOM
PacTBOPUMOCTBIO B HKHJIKOM
coctostHAN. /J1ab/

4.8 N3yuenue cnoxXHBIX OIIK-1-V2 JI1.2 KM1 P16

JquarpaMm (ha3zoBoro
PaBHOBECHSI IBOIHBIX CHCTEM
C TIPEBpAIICHUSAMH B TBEPAOM
cocrosgHuu. Komnoxksuym
""CtpykTypooOpa3oBaHUe B
JIBYXKOMITOHCHTHBIX
crmaBax" /J1a6/




4.9 BrInosiHeHHE JOMAIIIHETO 10 OIIK-1-Y2 JI1.5
3aJaHus OIIK-1-B1 JI1.7J12.3
"CtpykrypooOpa3oBaHue B
JIByXKOMITOHEHTHBIX
crutaBax" /Cp/

4.10 | OcBoeHUE TEOPETUUECKOTO 6 OIIK-2-31 J1.1
Marepuaia pasjena S u OIIK-1-31 JI1.2J13.2
MOJITOTOBKA K Ta00paTOPHBIM
pabotam 6-8 /Cp/

Paspeua 5.
TpexKoMNOHEHTHBIE
CUCTEMBI.

5.1 TpoitHble AUarpaMMbl 4 OIIK-1-31 J.1
(hazoBOrO paBHOBECHSI. OIIK-1-34 JI1.7J13.2
[TocTpoenue u ananu3 OIIK-2-31 2233
MOJTUTEPMUIECKIX H
M30TePMUYECKHX
ceuenuid. /Jlex/

5.2 MuKkpocTpyKTypa TPOHHBIX 6 OIIK-1-V1 JI1.2 KM2 P7
crutaBoB. KomnmokBuym OIIK-1-Y2
"Crpykrypoobpa3oBaHue B OIIK-1-B1
TPEXKOMIIOHEHTHBIX OIIK-2-B1
crtaBax" /J1a6/

5.3 Brimmonaenue noMmantaero 6 OIIK-1-V2 JI1.4 P18
3aJJaHUS OIIK-1-B1 22 33
"CtpykrypooOpa3oBaHue B OIIK-2-31
TpoiHbIX cruaBax" /Cp/

5.4 OcBOEHHE TEOPETUYECKOTO 8 OIIK-2-31 J.1
MaTepuaia paszena u OIIK-1-31 JI1.2J13.2
MOJITOTOBKA K 1a00paTOpHOi
pabote 9 /Cp/

Pazgen 6.
CTpykTypooOpa3oBaHue B
cucreme Fe-C

6.1 CraOuibHbIE U 2 OIIK-1-31 JI1.1J12.4
MeTacTaOWIbHBIC (a3bl OIIK-1-32
cuctemsl Fe-C. TBepapie OIIK-1-33
pacTBOpHI U UX paBHOBECHE. OIIK-2-31
I'padur, nementur. /Jlex/ OIIK-2-32

OI1K-2-33
OIIK-2-34
OIIK-2-35

6.2 CrabunbHas u 2 OIIK-1-31 J.1
MeTacTaOWITbHAS THarpaMMbl OIIK-1-34
Fe-C. Knaccudumkanus OIIK-2-31
cruiaBoB. /Jlex/ OIIK-2-33

OIIK-2-35
OIIK-2-32
OIIK-2-34

6.3 [lepnuTHOE NpeBpallieHue, 2 OIIK-1-35 J1.1
MEXaHH3M IPEBPALICHHUS, OIIK-2-31
KBA3UIIEPIIUT U OIIK-2-32
BBIPOXK/ICHHBIN NEPIINT. OIIK-2-33
Jedekrable CTPYKTYpHI B OI1K-2-34
CTaJISIX, TIPUYMHBI OIIK-2-35
obpazosanwst. [Tomocuaras
cTpykrypa. /Jlex/

6.4 PopMUpPOBaHUE CTPYKTYPBI 2 OIIK-1-35 J1.1
OenbIX 4yryHOB. /JIex/ OIlK-2-31

OIIK-2-32

6.5 DopMupOBaHUE CTPYKTYPHI 2 OIIK-1-35 J.1
CEepBIX U NOJOBUHYATBIX OIIK-2-31
qyryHoB /JIex/ OIIK-2-32

OIIK-2-33




6.6 IMoaroToBka k 1abopaTopHOit OIIK-1-35 JI1.1J11.2
pabote "MuKpocTpyKTypa OIIK-2-31
OTOXOKEHHOM, TUTOH U OIIK-2-32
ropsraeieopMHPOBAaHHON OIIK-2-33
yrieponuctoii craneit" /Cp/

6.7 MHukpocTpyKTypa OIIK-1-Y2 J1.2 P8
OTOXOKEHHOMU, JTUTOU U OIIK-1-B1
ropsraeieopMHpPOBaHHON OIIK-2-Bl1
YIIIEpOIUCTOM cTaneii /J1ab/

6.8 IMonroroBka k mabopaTtopHoi OIIK-1-35 J1.2
pabote "MHUKpPOCTpYyKTypa OIIK-2-31
OeTBIX U CephIX OIIK-2-32
gyryHos". /Cp/ OIIK-2-33

OIIK-2-34

6.9 [ToaroToBKa K KOJIOKBHYMY OIIK-1-35 JI1.1J12.4
"CtpykrypooOpa3oBaHue B OIIK-2-31 JI1.8J13.3
cTamsix u uyrynax". /Cp/ OIIK-2-32

OIIK-2-33
OIIK-2-34
OIIK-2-35
6.10 | MukpocTtpykrypa Oenbix u OIIK-1-34 J1.2 KM3 P9
cepbIx yyryHoB. Komnoksuym OIIK-1-35
"CtpykTypooOpa3oBaHHe B OIIK-1-V1
cransx u uyryHax" /J1a6/ OIIK-1-Y2
OIIK-1-B1
OIIK-2-B1
6.11 [ OcBoeHHEe TEOPETHUECKOTO OIIK-1-35 J.1
Matepuaia pazuena 6. /Cp/ OIIK-2-31
OIIK-2-33
OIIK-2-35
OI1K-2-34
OIIK-2-32
6.12 | BolmosHeHue qoMamiHero OIIK-1-Y2 2.4
3aJlaHus OIIK-1-B1 JI1.8J13.3
"CtpykTypooOpa3oBaHue B OIIK-2-31 24 95 236 27
YIJIEPOJUCTHIX CTANSX U OIIK-2-32 28 29
gyrynax" /Cp/ OIIK-2-33
OIIK-2-34
Paspea 7.
CrtpykTypoo0pa3oBaHue
NP TePMUYECKOI
o0paboTke cTaaun

7.1 Aycrenuzanus. Kuneruka OIIK-1-35 JI1.1J12.5
pacnanaa aycrenura. C- OIIK-2-31
o0pa3HbIe AUaTrpaMMEI
Omxur cranu. Buabl oT>xura
ctanu. opMHUpOBaHUE
CcTpyKTypsl. OTRUT
qyryHoB. /Jlex/

7.2 MapTteHcuTHOE OIIK-1-31 JI1.1J12.5
npespauienue. [Ipupona u OIIK-1-35
CBOIICTBa MapTEHCHUTA. OIIK-2-31
3axkanka cranu /Jlex/ OIIK-2-33

OIIK-2-34
OIIK-2-35

7.3 [IpeBparienus mpu OTITyCKe. OIIK-1-31 JIT.1J12.5
BetinutHoe OIIK-1-35
npeBpanienue. /Jlex/ OIIK-2-31

7.4 XHUMHKO-TEPMHUYECKAS U OIIK-1-31 JI1.1J12.5
TepMOMEXaHUYeCcKas OIIK-1-35
obpaborku. /JIex/ OIIK-2-34




7.5 MuxkpocTpyKrypa OIIK-1-Y1 1.2 P10
3aKaJICHHOW M OTIYIIEHHOM OIIK-1-Y2
cranu /J1a6/ OIIK-2-V1

OIIK-2-Y2
OIIK-2-B1
OIIK-2-B2

7.6 OcBoOEHHE TEOPETUYECKOTO OIIK-1-31 JI1.1J12.5
MaTepuana pasziena 7 u OIIK-1-35
MOJTOTOBKA K 1a00paTOpHOIA OIIK-2-31
pabote "MukpocTpykTypa OIIK-2-32
3aKaJeHHOU U OTITYIIEHHON OIIK-2-33
cramu" /Cp/ OIIK-2-34
Paznen 8.

CTpykTypooOpa3oBaHue B
JIETHPOBAHHBIX CTAJISAX

8.1 Knaccugukanus OIIK-1-31 JI1.1J12.3
JIETUPYIOIIUX 3JIEMEHTOB 10 OIIK-1-35
BJIMSIHUIO Ha OIIK-2-31
aJUIOTPONMYECKOE OIIK-2-32
IIPEBpPALLCHUE JKeIe3a, M0 OIIK-2-33
CKIIOHHOCTH K OIIK-2-34
KapOu000pa3oBaHuio. Buast
KiTacCu(pHKAIH
JIETUPOBAHHBIX CTaJIEH.

MapkupoBKa JIETUPOBAHHBIX
craineit. /Jlex/

8.2 DopMupoBaHUE CTPYKTYPHI OIIK-1-31 JI1.1
JIETHPOBAHHBIX CTAJICH OIIK-1-35
Pa3NUYHBIX KIACcCOB. OIIK-2-31
KoHcTpykunonssle u OIIK-2-33
MHCTPYMEHTAJIBHBIE CTaJIH. OIIK-2-32
Hepixageromas u OIIK-2-34
3JIEKTPOTEXHUUECKUE
cramu. /Jlex/

83 MuxkpocTpykrypa OIIK-1-35 J1.2 P11
JIETHPOBaHHBIX cTanei /J1ab/ OIIK-1-Y1

OIIK-1-Y2
OIIK-1-B1

8.4 OcBoeHHE TEOPETUYECKOTO OIIK-1-31 J.1
Martepuana pasaena 9 u OIIK-1-35
MOATOTOBKA K JIA0OpATOPHOU OIIK-2-31
pabote "MukpocTpykTypa OIIK-2-32
JIETHPOBAaHHBIX cTanei" /Cp/ OIIK-2-33

OIIK-2-34
Pazgen 9.
CTpykTypooOpa3oBaHue B
IIBETHBIX CIJIaBaX

9.1 Jlerxue crimaBel. OIIK-1-35 JI1.1J12.3
DopMHUPOBaHHE CTPYKTYPHI OIIK-2-32
MIPY CTAPEHUU CILUIABOB THIA OIIK-2-31
JIIOPATIOMUHA, B JINTEHHBIX OIIK-2-33
cruiaBax anmomunus, CAII, OI1K-2-34
Komro3urax. /Jlex/

9.2 DopMUpOBaHUE CTPYKTYPHI OIIK-1-35 JI1.1J12.3
CIIJTABOB HA OCHOBE TUTAHA. OIIK-2-31
Krnaccudukarust, cTpykTypsl OIIK-2-32
Y METOJbI YIPaBIICHHS OIIK-2-33
ero. /Jlex/ OIIK-2-34

9.3 CriaBbl Ha OCHOBE M/, OIIK-1-35 JI1.1J12.3
JaTyHU, OPOH3BI OIIK-2-31
OJIOBSIHUCTas1, OepuiueBas, OIIK-2-32
KaJMHEBasi, alFOMUHUEBAS. OIIK-2-33
MenHo-HUKeIIEBbIE OIIK-2-34

cmuiaBsl /JIex/




9.4 OcBoeHHE TEOPETHYECKOTO 6 OIIK-1-31 JI1.1J12.5
Matepuania pasaena 10 u OIIK-1-35
MOJITOTOBKA K Ta00paTOPHBIM OIIK-2-31
paboram "MuKpOCTpYKTypa OIIK-2-32
CILIABOB Ha OCHOBE MEH, OIIK-2-33
ATFOMUHMS 1 0JioBa", OIIK-2-34
"N3mepenne TBEpAOCTU IIpU
CTapeHHH AOPATIOMUHUSA" U
"MUKpPOCTPYKTYpa CIIJIaBOB
Ha ocHoBe TuTana" /Cp/
9.5 MukpocTpyKTypa CIIaBOB Ha 6 OIIK-1-Y1 J.2 P12
OCHOBE MEJH, AJIIOMUHUS U OIIK-1-Y2
onosa /J1a6/
9.6 U3mepenue TBepaocTH ipu 6 OIIK-1-V1 JI1.2 P13
CTapeHuu OIIK-1-Y2
nopamtomuHus /J1ab/ OIIK-2-35
OIIK-2-Y1
OIIK-2-Bl
OIIK-2-B2
9.7 MHuKpoCTpyKTypa CILUIaBOB Ha 6 OIIK-1-V1 J1.2 P14
OocHOBe TUTaHa /J1ab/ OIIK-1-Y2
OIIK-1-B1
Pazgen 10.
IIpombIlIeHHbIE CIJIABBI
10.1 [IpoMbIiIIeHHBIE CIIIaBBbI. 6 OIIK-1-35 JI1.3J12.1
Tunuuneie OI1K-2-32 JI2.3J13.1
KOHCTPYKIIHOHHBIE, D4 35 D56 37
HUCHTPYMEHTAIIbHBIE 98 99
MaTepHaibl 1 MaTepUabl ¢
ocoObiMHu cBO¥icTBaMu. /JIex/
10.2 | Marepuans! u3 6 OIIK-1-35 J1.6
OPraHNYECKUX BEIECTB. OIIK-2-32
Iomumeps!. Pe3una.
[InacTmaccel.
KommosuironHbie
Martepuansl. /JIex/
10.3 | OcBoeHHE TEOPETHUUECKOTO 6 OIIK-1-35 J1.3
Matepuaia pazzaena 10. /Cp/ OI1K-2-32
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe Iposepsienmere
KM MepOTpUsTHE WHINKaTOPBI Bompocs! 11t MOATOTOBKH

KOMITETECHLIU I




KM1

Komnoxksuym Ne 1
"Ctpykrypoobpa3oB
aHue B
JIByXKOMITOHEHTHBIX
crutaBax"

OIIK-1-Y2;0TIK-1-
B1;0I1K-1-34;0T1K-
1-31;01TK-2-
31;011K-2-32;011K-
2-33

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 (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 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 o T. B) mipu BBIIENeHHO# TemIieparype.

KM2

Konnoxsuym Ne 2
"CtpykTypooOpazoB
aHHE B
TPEXKOMITOHEHTHBIX
cruiaBax”

OIIK-1-Y2;0TIK-1-
B1;0I1K-1-34;0T1K-
1-31;011K-2-31

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
npunoxenun k PTIJI.

1 Ha puc. | HaliTH 00J1aCTh CYIIECTBOBAHHS CIIIIABOB, B KOTOPBIX NPH
HU3KOH TeMIeparype NpUCYTCTBYIOT TOJILKO IEPBUYHBIE KPHUCTAIIIB A
Y JIBOWHAs 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 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

Komnoxsuym

"CtpykTypooOpa3zoB
aHKe B CTATSIX U

gyyryHax"

OIIK-1-34;0I1K-1-
V2;0IIK-1-B1;0IIK
-1-35

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.




KM4

DK3amed 3a 6
ceMectTp

OIIK-1-31;011K-1-
34;011K-1-35;011K-
2-31;0T1K-2-
32;011K-2-33;011K-
2-34;011K-2-35

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 JlerupoBaHHEIE CTAN KapOUIHOTO KIacca (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 JluteitHble cruiaBsl (0030p: COCTABBI; 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 HarpeBaTebHas 1eus U TBepaoMep. 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 1eus 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), nerupoBanaom 1 %Cr. B Bamem
pacnopsuKeHUH HaXoAATCs: Habop 00pa3LoB cTaneil ¢ OJMHAKOBBIM
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
JIETHpOBaHHAas MHCTPYMEHTaNbHas cTanbk. Bam npemmoxeHo
YCTaHOBUTH Ki1acc ctanu. B Bamewm pacnopsbkeHnn Haxoaarces
nabopaTopHas HarpeBaTebHas reus U TBepaomMep. 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 HarpeBaTeNbHYyIo Nedb 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 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




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. Ilepeuens paGoT, BHINOJIHSIE

MBIX IO JUCIUITIJINHE (

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

Kox Hasparue ITpoBepsiemble
UHJIUKATOPBI Coneprxanue paboTsI

paboTsI paboTsI .

KOMTETEeHIUI

P1 JlaGopaTopHast OIIK-1-Y1;0IIK-1- | O3HakOMJIEHUE C YCTPOMCTBOM U ONTHUYECKOHN CXeMOU
pabora 1 U3yuenune |BI1;0IIK-2-B1 MeTajutorpaduueckoro MUkpockomna. OcBoeHHe METOI0B BEIOOpa
MeTajuiorpaduuecko OINTHKH, HACTPOUKH MUKPOCKOIA, TPHOOPETEHHE HABBIKOB U3y4EHHsI
TO MHKPOCKOTIA MHKPOCTPYKTYPBEIL.

P2 JlabopaTopHast OIIK-1-Y1;0IIK-1- | OcBOeHME OCHOBHBIX METOIOB MOATOTOBKA 00Pa3IoB I
pabora 2 B1 UCCIEIOBaHUS MUKPOCTPYKTYPHI Ha CBETOBOM MHKpockorie. OcBoeHHe
ITpurorosnexue METO/IOB BBISIBICHUS] MUKPOCTPYKTYpBI.
oOpasna ast
N3ydeHHs
MHKPOCTPYKTYPBHI C
MOMOIIBIO CBETOBOTO
MHKPOCKOIIA.

P3 JlabopaTopHast OIIK-1-B1;OIIK-1- | OcBOCHHE OCHOBHBIX METOMOB KONMYECTBEHHON METAIOTpaduu:
pabora 3 VI1;0IIK-2-Y1;0IIK |ompenenenne BeIMYUHBI 3epHA, 00bEMHOMN TOIU CTPYKTYPHBIX
KonnyecTBeHHBIH -2-B1;0I1K-2-B2 COCTAaBJISIONIHX.

MeTaorpapuIecKu
i aHaNN3

P4 JlabopaTopHast OIIK-1-Y1;0IIK-1- | O3HaKoMiIeHHE ¢ OCHOBAMHU METAIIOTPaHIECKOr0 METOA BBISBICHUS
pabora 4 M3yuenne |Bl1 JUCIOKai ¥ rpaHuLl 3epeH. OCBOEHUE METO0B ONpeeIeH s
nedexros TUTOTHOCTH TUCTIOKAIIMH ¥ yIiIa pa30PHEHTHPOBKH CyO3epeH M0 IMKaM
KPUCTAJTNIECKOTO TpaBieHus. O3HAKOMIIEHHE C METOAOM OIPEICIICHNS Pa30PUCHTHPOBKH
CTPOEHHUS METAIIOB 3epeH Mo (Urypam TpaBlIeHHUS.

C MMOMOIIBIO
CBETOBOTO
MHKPOCKOTIa

PS5 JlaGopatopHas OIIK-1-Y1;0IIK-1- | M3yueHue BIUSHUS XOJIOAHON TUIaCTHYECKON AehopManyy Ha
pabota 5 B1;0I1K-2-35;0I1K- |cTpykTypy 1 MpOYHOCTh MeTajuia. M3ydeHne BiausiHUs OT)KUTra Ha
Muxpoctpykrypau | 2-Y1;0IIK-2- CTPYKTYPY ¥ IIPOYHOCTH Ie(hopMUpOBaHHOTO MeTauia. O3HaKOMIICHHE
CBOMCTBA B1;0I1K-2-B2 € METOJAMHU U3MEPEHUS TBEPLOCTH.

IIACTUYECKU
neopMHUPOBaHHOTO
u
PEKPUCTANIU30BaHH
0ro MeTania

P6 JlaboparopHas OIIK-1-Y1;0I0IK-1- |HayuuTbcs pacrio3HaBaTh CTPYKTYPHBIE COCTABIIAIONINE B CILIaBaX
pabota 6 V2;0I0K-1-B1;0IIK | mocne 3aBepuieHus ux 3aTepaeBanusi. Hayuutscs npeackaspiBaTh
MHukpocTpyKTypa -2-B1 MOP(OIIOTHIO TIEPBUUHBIX KPUCTAIUIOB U ABTEKTHKU B 3aBUCUMOCTH OT
CITaBOB JBOMHBIX YCIIOBHI OXJTaXJEHUs U cocTaBa ciiaBa. OCBOEHUE METOa
CHICTEM C KOJIMYECTBEHHON OIICHKH COCTaBa CIUIaBa II0 COOTHOLIEHHIO
IBTEKTUYECKUM U CTPYKTYPHBIX COCTaBIISIOIINX. 3aKpeIJICHIE HABBIKOB aHAIIN3a
HNEPUTEKTUUECKIM (ha30BBIX U CTPYKTYPHBIX M3MCHEHUH TPH OXJIQKACHUH ABOWHBIX
TpeBpaIIeHUSIMA CIIABOB Pa3HBIX CHCTEM

P7 JlabopatopHas OIIK-1-Y1;0IIK-1- |Hay4uuTthcst aHanu3upoBaTh (pa3oBbIe MPEBPAIECHHS U ONICHIBATH
pabota 7 V2;0IIK-1-B1;0IIK | popmMupoBaHIE MEKPOCTPYKTYPHI TPOWHBIX CILUIABOB.
MHuKpocTpyKTypa -2-B1

TpOP’IHLIX CIIJIaBOB




P8

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

OIIK-1-B1;0IK-1-
V2;0I1K-2-B1

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

P9

JlaGopartopHas
pabora 9
MuxpocTpykTypa
IyTYHOB

OIIK-1-Y1;0IIK-1-
V2;0IIK-1-B1;0IIK
-2-Bl

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

MUKPOCTPYKTYPOH 4yI'yHOB.

P10

JlaGoparopHas
pabora 10 M3y4enue
MHKPOCTPYKTYPHI 1
TBEPAOCTH
YIJIEPOAMCTOM cTainu
HOCJIE 3aKAIIKU 1
OTITyCKa

OIIK-1-Y1;0IIK-1-
V2;0IIK-2-Y 1;0I1K
-2-Y2;0IIK-2-
B2;0I1K-2-B1

M3yunTh TUNMYHBIE CTPYKTYPBI 3aKaJI€HHOM U OTIIYILIEHHOM CTaJIu.
VY cTaHOBUTH BIMSHHE PEKHMa TepMOOOPaOOTKH M COCTaBa CTalel Ha
TBEPIOCTh

P11

JlabopaTopHast
pabora 11
MukpocTpykrypa
JIETHPOBAHHBIX
cranel u ux
KIaCCU(HKALINSA 110
(ha3oBbIM
MPEBpaICHUSIM

OIIK-1-Y2;0IIK-1-
Y1;0IIK-1-B1

Knaccudukanus gernpoBaHHBIX cTajled Ha OCHOBE AuarpaMM (a3oBoro
paBHOBecHsl. O3HAaKOMIJIEHHE C THITMYHBIMH MUKPOCTPYKTYpaMH
JIETUPOBAHHBIX CTaJIeH. Y CTaHOBJICHUE K1acca cTajeil.

P12

JlabopaTopHast
pabora 12
MuxkpocTpykTypa
CITaBOB HA OCHOBE
Me/H, ATFOMUHHS 1
0JI0Ba

OIIK-1-Y1;0IIK-1-
y2

O3HAaKOMJICHHE C XapaKTePHBIMUA MUKPOCTPYKTYPaMHU IIBETHBIX
CILIaBOB. BhIABIICHNE BIUAHNA HA MUKPOCTPYKTYPY HEPABHOBECHOTO
COCTOSIHUS

P13

JlabopatopHas
pabora 13
W3mepenue
TBEPAOCTH IIpU
CTapeHUH
JIFOPAJTIOMHUHHS

OIIK-1-Y 1;0I1K-1-
V2;0I1K-2-35;011K-
2-Y1;0TK-2-
B2:0IK-2-B1

W3ydeHune BAUSHAS TEMIIEPATYPhl U MIPOAOJDKUTEIBHOCTH CTAPECHUS Ha
TBEPJOCTH TIOPATIOMUHUS

P14

JlabopaTopHast
pabora 14
MuxkpocTpykTypa
CITaBOB HA OCHOBE
TUTaHa

OIIK-1-Y1;0IIK-1-
¥2;0IIK-1-B1

W3y4nTh NPUHIKUIIBI JETUPOBAHUS U (DA30BBIC MPEBPAIICHUS B
THTAHOBBIX CIUTaBax. O3HAKOMHTHCS C TUIUYHBIMH MUKPOCTPYKTYpPAMHU
THUTAHOBBIX CIUIABOB IOCJIC PA3IUIHBIX 00PaOOTOK.

P15

JlaGoparopHas
pabota 15 N3yuenue
MPOCTHIX AUATPAMM
¢a3zoBoro
paBHOBeCHS
JIBOMHBIX CUCTEM C
HEOTPaHWYEHHOMN
PacTBOPUMOCTBIO B
MKHJIKOM COCTOSIHUU

OIIK-1-Y2

H3zydeHne npocTeix quarpamm (a3oBOro paBHOBECHS IBOWHBIX CUCTEM
C HEOTPaHMUYEHHOH PacTBOPUMOCTBIO B KHMIKOM COCTOSIHUH

P16

JlabopaTopHast
pabora 16 N3yuenue
CIIOKHBIX TUarpaMM
¢azoBoro
paBHOBeCHS
JIBOMHBIX CUCTEM C
MPEBPAILCHUSIMA B
TBEPJIOM COCTOSTHUH

OIIK-1-Y2

I/Isyqel-me CJIOKHBIX AuarpamMm (1)330B01“0 PaBHOBCCHU ﬂBOﬁHBIX CHCTEM
C IPEBPAIICHUSAMU B TBEPAOM COCTOSTHUU.




P17 PI'P. Momamnee OIIK-1-Y2;0IIK-1- | Pemenne 3aga4d. CTpykTypooOpa3oBaHHUE B JBYXKOMIIOHCHTHBIX
3ajganue 1 B1 cIuiaBax

Ctpykrypoobpa3oBa
HHE B
JIBYXKOMITOHEHTHBIX
CIIIaBax

P18 PT'P. Jlomamuee OIIK-1-Y2;0IIK-1- | Pemenue 3amad. CTpykrypooOpa3oBaHie B TPOWHBIX CILUIABAX
Pemenue 3anau. B1
CtpykrypoobpazoBa
HHE B TPOMHBIX
CIUIaBax

P19 PI'P. lomamuee OIIK-1-Y2;0I0K-1- | Pemrenne 3amad. CTpyKTypooOpa3oBaHHUE B YITIEPOANUCTHIX CTATAX U
3amaHue 3. B1 qyTryHax

CtpykrypoobpasoBa
HUE B YIIIEPOAUCTBIX
CTAJSIX U YyTyHAX

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

B cemectpe 5 mpemycMoTpeH 3auer ¢ onenkoid. OneHKa 3a4era MPOCTaBIseTCs HA OCHOBE CpeIHero 0ajuia 3a J1Ba TOMaIIHUX
3aJaHUs U JBa KOJUUIOKBHYMA.

B cemectpe 6 mpemrycMOTpeH 3K3aMeH.

OK3aMeHAIOHHBIN OMIIET ceMecTpa 6 COCTOHT U3 5 BOIPOCOB. THIOBBIC BOIIPOCHI 9K3aMEHA MIPUBEICHBI B BOIIPOCAxX
caMomnoAroToBku. [Ipumep sx3aMeHaIMOHHOTO OHiIeTa pa3MelleH B mpunoxenun k PIT/I

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

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

Bomnpoc 3. Bausinue tepmudeckoii 00paboTku Ha cBoiicTBa cranu. 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 olleHKH OCBOEHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

[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-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTETH 3arnasue bubanoreka W3naTenbcTBO, rof
JI1.1 |JIuBmun 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. 1.,
Bsenenckuii B. 10.

JI1.3 |Tompamreita M. 1., CrienanbHble cTany: Y4eOHUK | DnekrpoHHast Onbimuoreka M.: Uzn-so MUCuC, 1999
I'paues C. B., Bekcnep | ai1st By30B 1O crierl.
10.T. 'MeTamioBeacHUE U

TepMHUIecKas 00paboTKa
METaJIJIOB'




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.4 | Jlunees A. C., ®a3oBble paBHOBECUS U DnekTpoHHast OndIMoTeKA M.: [MHUCuC], 2009
Mamortuna E. C. CTpYyKTypooOpa3oBaHue: c0.
3ama4
JI1.5 |Jlunees A. C., ®da3oBbIC paBHOBECHUS U bubimorexa MUCuC M.: U3a-so MUCHC, 2012
Mamoruna E. C. CTPYKTYpoOOpa3oBaHUe.
J{ByXKOMITOHEHTHBIE
JrarpaMmel pazoBoro
paBHOBecHs: 0. 3amad: yueo.
nocoOue JUis CTy[. By30B,
00yu. o Hamp. 150400 -
'Merannyprus’'
JI1.6 |IlyBaeBa E. A, Marepuanosenenue. bubimorexa MUCuC M.: U3a-8o MUCuC, 2013
Iepmunos A. C. Hemerannuueckue u
KOMITO3HIIMOHHBIC MAaTePHAIIbL:
Kypc JIeKIui: yue0. mocoue
JUTS CTYII. BY30B, O0Y. 11O
Hanp. - Meramnyprus
JI1.7 | Cronsipos 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.: [MHCuC], 2016
CTPYKTYpOOOpa3oBaHHeE.
Juarpamma ¢a3zoBoro
pasHoBecus Fe-C (N 2795): c6.
3amaq
6.1.2. JlonosiHuTeBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue Bubnmoreka W3narenscTBo, rox
JI2.1 | Connues IO. II., TexHonorus OnexrpoHHas OHOIMOTEKa Cankr-IlerepOypr: Xummn3zzaar,
Epmaxos 0. IT., KOHCTPYKLIMOHHBIX 2020
IMTupaiinen B. 0. MaTepUaoB: y4eOHUK
JI2.2 |Hosuxos U. U., Posun | Kpucramnorpadus u nedexrsr | bubmmorexka MUCuC M.: Merannyprus, 1990
K. M. KPUCTAJUINYECKOM PEILETKU:
Y4eOHUK A71s1 BY30B
JI2.3 |Hosukos U. 1., MeranioBeneHue, DJeKkTpoHHas OHOTHOTEKA M.: U3n-Bo MUCuC, 1994
CrporanosI'. b., TepMooOpaboTKa 1
Hosuxos A. 1. penTreHorpadus: YueOHHK 11
CTYI.METAILTypT. U
MAaIIHHOCTPOUT. CIICIl. BY30B
JI2.4 |BBenenckuii B. 10., CtpykTypooOpa3zoBaHue U DJeKTpoHHas ONOIHMOTEeKA M.: U3a-Bo MUCuC, 2010
Manununa 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 | HoBukos 1. N. Teopus Tepmudeckon bubnrorexka MUCuC M.: Meramnyprus, 1986
00pabOTKI METAJIIOB:
Y4eOHUK AT BY30B
6.1.3. MeTroguueckue pa3padoTku
ABTOPEI, COCTaBHTEITH 3ariaBue Bubmmoteka W3znarenscTBO, rox
JI3.1 |Connuues 1O. I1., MarepuanosezeHue: DJeKkTpoHHas OHOTHOTEKA Cankr-IlerepOypr: Xumuzar,
Bopsenko E. 1., IpUMEHEHHE 1 BBIOOD 2020
Bonorxanuna C. A. MaTepHuaioB: yaeOHoe mocodue
JI3.2 |3axapos A. M. JlnarpamMmpl COCTOSIHHSI bubnrorexka MUCuC M.: Metannyprus, 1990

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




ABTOPEBI, COCTaBUTEIHN 3armaBue

Bubanoreka W3naTenbcTBO, roj

JI3.3

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

Martepuanosenenue. CruiaBsl

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

Fe-C: ¢6. 3ampau: yue6. mocobue

Bubnrorexka MUCuC M.: U3a-Bo MUCuC, 2013

6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»

€)!

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

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

32

OnexkrponHoe 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

33

DNeKTPOHHBIC TPEHAKEPHI [0 TPOHHBIM THIPAMMAM.
https://misis.ru/files/
-/50ee949feeele3 18a7b251790cbac451/Malutina.pdf

https://misis.ru/files/
-/50ee949feecele3 18a7b251790cbac451/Malutina.pdf

54

T'OCT 1215-79 OtnuBku u3 koBKOro uyryna. O0mmue
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 UyryH ¢ nnacTuHYaTHIM rpadUToM
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 Uyryn aHTHOPUKITHOHHBIHN TS
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
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T'OCT 7293-85 UyryH ¢ m1apoBHIHBIM TpadUTOM IS
ortnuBoK. Mapxu. TexHO3KCIIepT. DNeKTPOHHEIH (HOHA
NIpaBOBOM M HOPMATHBHO-TEXHUUECKON
JOKyMEHTaLlUH.
http://docs.cntd.ru/document/1200008852

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

38

I'OCT 7769-82 Uyryn nerupoBaHHbIH Ul OTIUBOK 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/

39

I'OCT 28394-89 UyryH ¢ BepMUKYIIPHBIM TpadUTOM
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 Ilepeuenb NPOrpaMMHOro odecrneyeHust

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. Tlepeyens MHPOPMATMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

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 6a3b1 gaHHbIX (goctyn ¢ IP agpeco 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. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. | Hasuauenune OcHarexne

YnraneHsrit 3a1 Ne3 (B) KOMIUIEKT ~ ydeOHOM mebemn Ha 44  Mecra

Antivirus.

I

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

B-416 VYueOHBIII KOMIIEKC IO CTPYKTYpHOIl | IpOEKTOp;  9KpaH;  MapKepHas  JOCKa;  KOMIIbIOTEp

IUarHOCTHKC ¥  MaTepHaJoBequeckoll | mpemonapaterst; mukpockon Carl Zeiss Axio Scope

Al,

OKCIICPTHU3C HCOPIraHNMYCCKHUX MAaTCpHuajioB KOMHBIOTCpHLIfI Kracc Ha 12 KOMIIBIOTCPOB, KOMIIJICKT

METOAaMHU ONTHYECKOW MUKPOCKOIIHH: y4eOHOH Mebenun
b-420 VY4eOHBII KOMIUIEKC IO CTPYKTYPHOH | POEKTOp;, MYJbTUMENUIHAS JOCKa, MapkepHas JOCKa,
JUArHOCTUKE W MaTepuajoBEIUYECKOM | JOKYMEHT-KaMmepa; KOMIIbIOTEP [IperoaaBaTens;

METOJaMH  ONTHYECKOH  MHKPOCKOIHH. | yaeOHOM MeOenn
MuKpOCKOIHBIH 3all:

OKCIIEPTHU3€ HCOPraHMYCCKHUX MaTCpHaiOB | MUKPOCKOIIBI MCTa.]'IJ'IOl"paq)I/I‘{CCKI/IC 11 IIT., KOMIIJICKT

JTro6oit Kopryc | YueOHass ayauTopuss JUIsl TIPOBEACHUS | KOMIUIEKT ydeOHOW Mebenmu 70 36 MecT i 00yJaronuxcs,
MynbTumenuitHas 3aHATHH JIGKIMOHHOTO THIIA W/WIM JUIA | MyAbTUMEANHHOE  00OpyHOBaHHE, MarHHTHO-MapKepHas
MIPOBECHMSI TPAKTUUECKUX 3aHATHI: JIocka, pabouee mecto mpemonaBarens, I[IKc moctymom k

nporpammMsl MS Office, MS Teams, ESET Antivirus

UTC «Uutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmnargopme LMS Canvas, IHIIEH3MOHHBIE

8. METOANMYECKUE YKA3AHUSA JJISA OBYYAIOIUXCA

[IpoBeneHue NeKIHHA 1 MPAKTHUECKIX 3aHATHH OCYIIECTBISIETCS HCKITIOYUTEIBHO B Ay JUTOPHUAX, 00ECIIEUEHHBIX MYIIbTUMETHHHBIM
000py/I0BaHUEM, C BO3MOXKHOCTBIO TI0Ka3a NPE3EHTalni 1 BHICO(UIHMOB.

ITpoBeneHne 1a60PaTOPHBEIX PAdOT OCYIIECTBISIETCS B CIEHAIN3NPOBaHHEIX Tabopatopusix (b-416, B-420), mpu npoBexernn
3aHATHH TPYNITEI Pa30UBAIOTCS HA MOATPYIIIBI, YUCICHHOCTHIO 00yJaromuxcs He 6oee 12 cTyneHToB.

JlexunOHHBIE 3aHATHUS HalleIeHbl HA 3y4YeHHE CTYCHTaMHU OOIINX BOMPOCOB MaTEPHATOBECHUSL.

JlaGopaTtopHble 3aHSATHS JIOJKHBI OBITH HALEIEHBI HA IPAKTHYECKOE H3yUeHHUE OCOOCHHOCTEH CTPYKTYPBI U (ha30BOTO paBHOBECHS
M3y9aeMBIX METAJUIOB, OCOOEHHOCTEH MX TePMHUIECKOH 00pabOTKH, TEXHOJIOTHH (hOPMUPOBAHMS SKCINTYaTAIIHOHHBIX CBOHCTB.
IIpenycmaTpuBaroTCs JOMAIIHUE 3alaHNs, BKITIOYAOMINE 33a1a41 110 (Pa30BBIM IPEBPAIIEHUSAM, CTPYKTYPOOOPa30BaAHHIO.
ITpoBeneHye aynIUTOPHBIX 3aHATUH MpelycMaTPHBAET UCIIOIb30BaHUE B YUeOHOM Kypce aKTHBHBIX U MHTEPAKTUBHBIX TEXHOIOTHA:
- IPOBEICHHE JICKIIH C UCITOJIH30BaHNEM MHTEPAKTHBHBIX M MYJIBTHMEIMHHBIX TEXHOJIOTHH (TIpe3eHTarwms B popmate MS
PowerPoint);

- HCTIONIb30BaHME NIPU MIPOBEICHUH 3aHATUH CHEeUaTU3UPOBAHHOM (CM. BbIIIIE) Ta00OPATOPUU C BOZMOXKHOCTBIO IPOBEACHUS
3aHATUI B HHTEepakTHBHOM opMme (basa naHHBIX «MHUKPOCTPYKTYpa»);

- NCTIONIF30BaHME NTPH TIPOBEICHNH JICKINOHHBIX 3aHATHH aKTHUBHBIX ()OPM 00yHIEHHS - yIeOHBIX BUICOMATEPHAIOB U
KOMIIBIOTEPHBIX TPEHAKEPOB.

JlucuuninHa OTHOCUTCS K TOUYHBIM HayKaM M TpeOyeT 3HaYUTEIbHOI0 00beMa CaMOCTOATENbHON paboThl. OTaenbHbIE YueOHbIE
BOITPOCHI BEIHOCSITCS HA CAaMOCTOSITEITBHYIO TIPOPA0OTKY M KOHTPOJIUPYIOTCS TOCPEACTBOM TEeKyIeH artectanuu. [1pu aTom
OpPraHU3YKTCS IPYNIIOBBIE U UHIUBHIyalIbHbIE KOHCYAbTalUU. KauecTBEHHOE OCBOCHUE AUCHUILIMHBI BO3MOKHO TONBKO IIPU
CHUCTEMATUYECKOH CaMOCTOATEIbHON paboTe, 4TO MOJAEPKUBAETCS CUCTEMOMN TeKyIIel U pyOe)KHON aTTeCTalliHy.

B pamkax yaeGHOTO Kypca BO3MOXKHO ITPUBIICIEHHE NIPECTABUTENICH POCCUICKNX KOMITaHHH, TOCYJApCTBEHHBIX M OOIIECTBEHHBIX
opranusauuii Mmarepuanoegueckoil HanpasieHHocTH: OI'YII «HTHUWYepmer» um. N.I1. bapauna, UMET PAH um. A.A. Baiixosa,
OAO HUHU PXKI.

IToxroToBKa K KOHTPOJILHBIM PaboTaM IPOBOJUTCS B YaChl CAMOCTOSTEIBHOI paboThl M, PH HEOOXOANMOCTH, B Yachl
KOHCYJIbTallUH JIEKTOpA.

Ilo Kypcy npeaycMOTpeHbI 3K3aMeHbI B 5 U 6 ceMecTpax.

Martepuansl Kypca (Ipe3eHTallH JeKIHH, peKOMEeHIyeMasl TUTepaTypa, BUIeoMaTepruaibl U Ap.) BEIOKEHH B cucteme LMS
Canvas.




