MUHHCTEPCTBO HAVKU U BBICHIEI'O OBPA3OBAHUS POCCUMCKON ®EJIEPALINN

@enepaibHOE FOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/bHOE yUpeskIeHHe BbICIIero 00pa3oBaHus
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k OITOIT BO 18.03.01 XUMNYECKAS TEXHOJIOT' M,

npoduinbs XUMHUYECKast TEXHOJIOTHS HOBBIX MaTepUaoB

Pabouas nporpamma JTUCIUIUTMHEI

da3oBble pABHOBECUSA M CTPYKTYPOOOpPa3oBaHue

3akperuieHa 3a MoApa3IelIeHueM Kadenpa pmsmueckoro MmaTepuaaoBecHAS
Harmpasnenne moaroroBku 18.03.01 XUMMUYECKA TEXHOJIOI' 1A
TIpoduns Xumudeckast TEXHOJIOT U HOBBIX MAaTEPUAIOB
Kpanuduxarus Bbakanasp
Dopma o0ydeHHS Oo4Hast
Oo1mas TpyIoeMKOCTh 73ET
Yacos 1o y4eGHOMY ILTaHy 252 DopMbI KOHTPOJISI B CEMECTpax:
B TOM UHCJIE: 9K3aMeH 6
ayJIMTOPHBIE 3aHATHS 136 3a4€T C OLEHKOH 5
caMOCTOsTeNIbHasE paboTa 80
4acoB Ha KOHTPOJIb 36

Pacnpene.ﬂe}me YacCoB JUCHMILJIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 5(3.1) 6 (3.2)
Kypee>) Hroro
Henens 18 18
Bun 3ansaruit vin | pon | vo | pn | v | Po

Jlexiin 34 |34 (34 |34 (68 |68
JlaGopatopHsbie 34 (34 |34 |34 |68 |68
Hroro ays. 68 |[68 |68 |68 136 |136
KonTaktHas pabora 68 |[68 |68 |68 136 |136
Cawm. pabora 40 |40 |40 |40 |80 |80
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Htoro 108 [108 (144 [144 (252 (252
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Pabouas mporpaMma AUCIUIUTHHBL

®da3oBble PABHOBECHS H CTPYKTYP0OOGpa3oBaHHe
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o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)
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1. HEJIX OCBOEHUA

1.1|enp ocBOEGHUS TUCUUILUIMHBI — (POPMHUPOBAHHE KOMIIETCHIMI B COOTBETCTBHH C YUE€OHBIM IUIAHOM, a TAKXKe IOJIyYeHHE
cTyzeHTaMH 0a30BBIX 3HAHUH U HABBIKOB B 0071aCTH GopMHUpOBaHUS (a30BOro paBHOBECHS, CTPYKTYPBI I CTPYKTYPHBIX
9JIEMEHTOB MaTEPHAJIOB, ONPEAEIIOIIMNX MX CBOHCTBA.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOW INPOT'PAMMBI

brox OII: [51.0

2.1 |TpebGoBaHHs K MpeIBAPHUTENLHON MOATOTOBKE 00yIAOLIErOCs:

211 besomacHocTh KU3BHCACATCIIbHOCTH

2.1.2 | Xumus
2.1.3 |Merousl MaTeMaTH4ecKoil GU3NKH
214 |Dusuka

2.15 |Dusmueckas xumus

2.1.6 |MudopmaTHKa U OCHOBBI HCKYCCTBEHHOT'O HHTEJIJICKTA

2.1.7 |VmwkeHepHas U KOMIbIOTEpHAs rpaduka

2.1.8 |DnexrporexHuka

2.2 JucuunmianHbl (MOIYJIM) U MPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHOI TUCHUILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
NpealecTBYOLIEe:

2.2.1 TexHomoruu TI0JIYy4YCHUSI KOMIIO3UIIMOHHBIX MaTCpHaJIOB

2.2.2 |Dusznyeckue CBONCTBA TBEPABIX TeI

2.2.3 |lloaroroBka K IpoIeype 3aliuThl U 3alUTa BBITYCKHOW KBaJIH()UKAIMOHHON paboThI

224 MGTO,Z[LI HCCJICA0BAaHUS CTPYKTYPBI U CBOICTBA KOMITIO3MIIMOHHBIX MaTCpHajloB

2.2.5 |Teopusi XUMHYECKOH CBS3H

2.2.6 |Meromsl HU3UKO-XUMHUECKUX HCCIICOBAHMIA

2.2.7 |Du3uKO-XUMHS KOHJEHCUPOBAHHOT'O COCTOSIHUS

3. PE3YJIbTATBI OBYYEHMUS 11O JTUCIHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIETEHIIMSIMH

OIIK-5: Cnoco0eH ocymecTBIATh IKCIIEPUMEHTAJIbLHbIE HCCIEI0BAHMS U UCTIBITAHMS MO0 32/1aHHOI MeTOANKE, MPOBOAUTH
Ha0I0AeHHUs] H U3MePeHUsI ¢ y4eTOM TPeOOBaHUIl TeXHMKH 0€30MaCHOCTH, 00padaThIBATh U HHTEPNPETHPOBATH
IKCIEPUMEHTAJIbHbIE IaHHBbIE, IPUMEHATH 3HAHHE YKOHOMHYECKHNX, OPraHU3AIMOHHBIX U YNPABJIEeHYECKHX BONMPOCOB, TAKHUX
KAK: yIpaBJjeHHe NPOeKTaAMH, PUCKAMHU H H3MeHEeHHSIMH

3HaTh:

OIIK-5-33 3akoHOMepHOCTHU BIMAHMS (a30BbIX IEPEXOJIOB IEPBOTO U BTOPOT0 pojia Ha (PYHKIMU TEPMOAUHAMUUECKOTO COCTOSHHUS

OIIK-4: CnocoGen o0ecnnieyuBaTh MPOBeeHNE TEXHOJIOTHYECKOr0 MPOIecca, NCNMOJIb30BaTh TEXHMYECKHE CPeACTBa s
KOHTPOJISI TAPAMETPOB TEXHOJIOTHYECKOT0 MPoLecca, CBOHCTB ChIPhSl H TOTOBOM NMPOIYKIUH, OCYIIECTBISATH H3MEHEHNe
NapaMeTPOB TEXHOJIOTHYECKOro MpoIecca NPy H3MeHEHNH CBOWCTB ChIPbsi, TOHUMATH NPUHIMIIBI Pa00THI COBPEMEHHbBIX
MH(OPMANMOHHBIX TEXHOJIOTHIi M MCMOJIb30BATh UX JIJISl PelieHus 3a/1a4 NpogeccHOHAILHOI 1eATeILHOCTH, NPOEKTHPOBATH
1 pa3padaThIBaTh MPOAYKIMIO, TPOLECCHI H CHCTEMBbI

3HaTh:

OIIK-4-35 OcHOBHBIE METOIUKH MEXAHNYECKUX UCIBITAHUI

OIIK-5: Cnoco0eH ocyuiecTB/ISITh IKCIIEPUMEHTATbHbIE HCCIETOBAHNS U UCTIHLITAHUS 110 32 ITaHHON METOJUKe, MPOBOIUTH
Ha0JII0IeHUS] U U3MEPEHHS C YUEeTOM TPeGOBaHUI TEXHUKH 0€30MaCHOCTH, 00padaThIBaTh H HHTEPIPETHPOBATH
JKCMepUMEHTAIbHbIE JaHHbIe, TPUMEHATH 3HAHHE IKOHOMHYECKHX, OPraHN3alHOHHBIX H YIPABJIeHYECKUX BOMPOCOB, TAKHX
KaK: YIpaBJIeHHE POEKTAMH, PUCKAMH U U3MEeHEeHUSIMHU

3HaTh:

OITK-5-31 Turmsl 1 0COOEHHOCTH XUMHUYECKON CBS3U

OI1K-5-32 OcHOBHbBIE KPUCTANIOXMMUYECKUE XapaKTEPUCTUKH aTOMHOM CTPYKTYPBI

OIIK-4: Cnoco0eH o0ecnne4yuBaTh NpoOBeeHNEe TEXHOJOTHYECKOr0 Mpolecca, HCNoJb30BaTh TeEXHMYECKHE CPeACTBa s
KOHTPOJISI MAPaAMeTPOB TEXHOJIOTHYeCKOT0 NMPoIecca, CBOMCTB ChIPbS M FOTOBOI MPOAYKIMH, OCYIIECTBJISTH H3MEHEHHE
napaMeTpoB TEXHOJOTHYECKOT0 NMPoIecca MPH H3MEHEHUH CBOICTB ChIPbsl, IOHUMATH NPUHIIUNIBI PAGOTHI COBPEMEHHBIX
HH(OPMANMOHHBIX TEXHOJIOTHIi ¥ MCMOJIb30BaTh UX /IS PelleHusI 3a1a4 NPogeccHOHAILHOM 1eATeIbHOCTH, MPOEKTHPOBATH
U pa3padaTbIBaTh MPOAYKIHIO, IPOIECCHI H CHCTEMbI

3HaTh:

OIIK-4-32 OcHOBHBIC METAJUTMYCCKUE M HEMCTAINTMICCKHE KOHCTPYKIHUOHHBIEC U HHCTPYMCHTAJIbHBIC MaTCPUAJIbl, UX CBOfICTBa,
CTPYKTYpa U TUIIOBBIC TCXHOJIOTUH ITOJTYYCHUSA

OIIK-4-31 Teopunu 5BOIIOLUH CTPYKTYPHI M COCTaBa MAaTEPHUAJIOB IIPH BHELTHUX TEPMUUCCKUX, TEPMOMEXaHUUECKHUX U JPYTUX TUNAX
BO3ICHCTBHSA

OIIK-4-33 3ak0OHOMEPHOCTH, OIMCHIBAIOIINE CBSI3H MEX ]y TapaMeTpaMu 00pabOTKH U MapaMeTpaMy CTPOCHUS

OI1K-4-34 OCHOBHBIE TEXHOJOTHH NOJTY4YCHUs U 00pabOTKH MaTepHaIOB

OIIK-5: Cnoco0eH ocyliecTBJSITh IKCIIEPUMEHTAIbHbIE HCCIeI0BAHNUS U UCTIBITAHUSA 110 33/IaHHOH MeTOUKe, TIPOBOINTH
HA0J/110/leHUS M U3MepeHus ¢ y4eToM TpeOOBaHUIi TeXHUKH 0e30I1aCHOCTH, 00padaThIBATh U HHTEPIPETUPOBATH
IKCIEPUMEHTAJIbHbIE IaHHbIE, IPUMEHATH 3HAHHE YKOHOMHYECKHX, OPraHU3AIMOHHbIX H YIPABJIEHYECKHUX BOMPOCOB, TAKUX
KAaK: YIPaBJIeHHE POEKTAMH, PUCKAMH U U3MEeHEeHUSIMHU

YMmeTb:




OIIK-5-Y1 CoderaTh TEOPHIO U MPAKTHKY MATCPHATIOBEACHUS I TEXHMUYECKHUX PEIICHHH B TPO(ECCHOHAIBHOM IESITEBHOCTH:
- ['oToBUTH 00BEKTHI MeTAIUIOTpaQUIECKUX UCCIIEIOBAHUN;

- PaGoTath ¢ MeTayuorpadu4eckuM MUKPOCKOTIOM;

- UccnenoBath Makpo- 1 MUKPOCTPYKTYPY METAJUNIMUECKUX MaTEPHAIIOB,;

- I3MepsTh TBEPAOCTH MAaTEPUAJIOB;

OIIK-4: Cnoco0eH o0ecnnedyuBaTh NpoOBeeHHEe TEXHOJOTHYECKOr0 Mpolecca, HCNoJb30BaTh TEXHMYeCKHe CPeACTBa s
KOHTPOJIS IAPAMETPOB TEXHOJIOTHYECKOI0 MPOoLecca, CBOMCTB ChIPhA M TOTOBOM MPOAYKIMHU, OCYIIECTBIATH H3MEHEHHE
napaMeTpoB TEXHOJOTHYECKOT0 NMPOoIecca MPH U3MEHEHUH CBOICTB ChIPbSl, IOHUMATH NPUHIIUNIBI PAGOTHI COBPEMEHHBIX
MH(OPMANMOHHBIX TEXHOJIOTHii M MCIOJIb30BATh HX /IJISl PellIeHus 32124 NPo(decCHOHATbHOI AesTeJIbHOCTH, POEKTHPOBATH
U pa3padaThIBaTh MPOAYKIHIO, IPOLECCHI H CHCTEMBI

YMeTb:

OI1K-4-Y2 AHanu3upoBaTh TEPMOKHHETUYECKHE M U30TEPMUUECKUE TUarpaMmbl npespatieHuit (C-o0pa3Hbie 1uarpaMMbi)

OI1K-4-Y1 IIpumMeHsTh 3HaHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHMYECKHX U OPTaHMUYECKIX MaTepUaIOB, IPUHIIAIIAX
BBIOOpPA MaTEpUaIoOB Ui 3aJaHHBIX YCIOBUH SKCIUTyaTallMy C y4eTOM TPeOOBaHHH TEXHOIOTHIHOCTH, SKOHOMHYHOCTH, HAACKHOCTH U
JIOJITOBEYHOCTH, SKOJIOTHYECKUX MOCJIEACTBUI UX MPUMEHEHUS NIPH PELICHUH 3a]1a4 IpodecCHOHAIBHON AESTEIbHOCTH

OIIK-5: Cnoco6eH ocyuiecTB/STh IKCIIEPUMEHTATbHbIE HCCIeJOBAHNS Y UCTIBITAHUS 110 32IaHHOI MeTOAUKe, IPOBOIUTH
HA0J/110/leHUS M U3MepeHUs ¢ y4eToM TpeOOBaHUIi TeXHUKH 0e30IIaCHOCTH, 00padaThIBAThL U HHTEPIPETUPOBATH
IKCNEPUMEHTAJIbHbIE IaHHbIE, IPUMEHSATh 3HAHHE YKOHOMHUYECKNX, OPTAaHN3AIMOHHBIX H YIPABJEHYECKHX BOMPOCOB, TAKUX
KAaK: YIPaBJIeHHE POEKTAMH, PUCKAMH U U3MEeHEeHUSIMHU

YMeTb:

OIIK-5-Y2 Hcnonb30BaTh JBONHHbBIE U TPOHHBIE AUAarpaMMbl ()a30BOT0 PaBHOBECHS A IIOCTPOECHUS KPUBBIX TEPMUYECKOTO
aHaJIu3a MPH HarpeBe M OXJIAXIECHUH, IS TPOrHO3MPOBAHUS BO3ZMOKHON CTPYKTYPBI IIPH 3aJJaHHON TeMIIepaType AJIsl pa3HbIX BUIO0B
TepPMHUYECKOH 00pabOTKH U B COCTOSIHHM PaBHOBECHS, a TAKXKe JJIS pacueTa MacChl U ONpPEeIeHUs] XUMUIECKOTo cocTaBa (a30oBbIX U
CTPYKTYPHBIX COCTaBJISIOLIMX NIPH 33JJAHHON TeMIlepaType.

Baagers:

OIIK-5-B1 Bnageer HaBbikamu coYeTaHHs TSCOPUU M MIPAKTHKU MAaTEPUATIOBEICHUS ISl PEUICHUS HHKCHEPHBIX 3a1a4:

- OMBITOM aHaJI3a (a30BbIX NMPEBpAILCHUH B METAJUIAX U CILIaBax JUIl 000CHOBaHUS BHIOOpA MaTEpHAIIOB;

- OMBITOM MPAKTUYECKOTO MPUMEHEHHUS METO/I0B 00pa0OTKHU U aHaIHM3a IKCIIEPUMEHTAIILHON HHPOPMALIUK O CTPYKTYpE MaTEpUAJIOB;
- IPAKTHYECKIMH HaBBIKAMH TIPOBEJICHUS] METAIOTpahHUSCKUX UCCIICTOBAHHI.

OIIK-4: Cnoco0eH o0ecniedyuBaTh MPOBeJeHNE TEXHOJOTHYECKOr0 MPollecca, HCMOAb30BATh TEXHUYECKHE CPeICTBA IS
KOHTPOJISI IAPAMETPOB TEXHOJIOTHYECKOT0 MPOLEcca, CBOMCTB ChIPbs H TOTOBOIi MPOAYKIIMH, OCYLIECTBJISITH H3MEHEHHE
napaMeTpoB TEXHOJIOTHYECKOro NMpouecca Mpyu U3MEeHEeHUHU CBOICTB ChIPbf, TOHUMATH NPUHIMIBI Pad0THI COBPEMEHHbBIX
MH(OPMAIMOHHBIX TEXHOJIOTHIi M MCMOJIb30BATh HX /IJISl peLIeHUs 32124 NPo(ecCHOHATbHOM AesITeJIbHOCTH, MPOEeKTHPOBATH
H pa3padaTbIBaTh NPOAYKIUIO, IPOLECCH] M CHCTEMBI

Baanernb:

OIIK-4-B1 Bnaneer HaBbIKOM 00OCHOBaHHSI BEIOOpa KOHCTPYKIIMOHHBIX M HHCTPYMEHTAJIbHBIX MaTEPUAJIOB, CIIOCO0a UX MOITY4EHUS,
TEPMHUUYECKON 00pabOTKY AJIsl H3TOTOBJIECHHUSI OCHOBHBIX TUIIOB M3JEIHH U peIleHus 3a1a4 IpodeccuoHaIbHON AeSTENbHOCTY,;

OIIK-4-B2 HabikoM 10100pa OCHOBHBIX ITAPAMETPOB TEXHOJIOTHIECKOTO MPOIIecca IIOyIeH s MaTepraia ¢ 3a1aHHBIMU
XapaKTePUCTUKAMHU

4. CTPYKTYPA U COJEPKAHHE

Kon |HaumenoBanme pa3nesioB u| Cemectp | UacoB | @opmupyemsie | Jluteparypa | [Ipumeuanue | KM | Beimoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI |M 3J1. pecypchl sieMble
KOMMEeTEeHIH i padoThI

Pa3pnen 1. ITogroroBka K
KOHTPOJbHBIM
MepONnpHUsITUSIM H
BBINOJIHSIEMBIM PadoTam

1.1 |/Cp/ 6 26 | OIIK-4-31 OTIK |JI1.1 JI1.2J12.1 KM4
-4-33 OIIK-4-32 |J12.5J13.1 JI3.3
OIIK-4-35 OTIK 35
-4-34 OIIK-4-
V2 OIIK-5-32
OIIK-5-33
Paznen 2. CtpykTypa
MaTepHAaJIOB.
2.1 |Bsexnenue. Mecto u poiib 5 2 OIIK-5-31 OIIK | JI1.1JI3.1
IUCIHUIIINHEI B IOATOTOBKE. -5-32

CBs13b XUMHUYECKOTO,
(ha30BOT0 U CTPYKTYPHOTO
COCTaBa CO CBOMCTBaMH.
Mertannsl npocTeie U
MePEXOIHBIE.
Kpucramimueckue pemeTku
METaJUIOB. AHU30TPOINS,
TekcTypa. /Jlex/

2.2 |ToueuHble nedeKTHI. 5 2 OIIK-5-33 OIIK | JI1.1J12.2
KpaeBble, BUHTOBBIE, -5-32




CMEIIaHHEIE TUCITOKAIIHH.
Bo3MoxxHOCTH CBETOBOM
MHUKPOCKOITHH B
OIPE/ICIICHHUH MJIOTHOCTH
nHcIokanui. Ponb
JICIIOKANHii B pa30BBIX
npeBpaiieHusx. /JIex/

2.3

OHeprus AUCIOKaIUH,
B3aMMO/ICHCTBIE
nmucnokanuii. CKolbXeHue u
MePEeTIoI3aHne AUCIOKAITHN.
/Jlex/

OIIK-4-31

JI1.1J12.2

24

MOHO- ¥ IOJIUKPUCTAILIEL.
Ponp moBepxHOCTHBIX
nedexToB B (a3oBbIX
npeBpaiieHusx. /JIex/

OIIK-4-31

25

Nzyuenue
METauorpapuuecKoro
Mukpockona. /JIa6/

OIIK-5-V1

J1.1J11.2

P1

2.6

IpurorosneHue obpasua s
U3YYCHHUSI MUKPOCTPYKTYPBI C
HOMOIIIBIO CBETOBOTO
MHUKpockomna. /J1a6/

OIIK-5-V1

JI1.1J11.2

P2

2.7

KonmuecTBeHHEBIN
MeTauorpaduuecKuit
aHamu3. /J1a6/

OIIK-5-V1

JI1.1J11.2

P3

2.8

Nzyuenue nedhexron
KPUCTAJUTMIECKOTO CTPOCHHUS
C OMOIIBIO CBETOBOTO
MHUKpockorna. /J1a6/

OIIK-5-Y1

JI1.1J11.2J12.2

P4

29

OcBoeHHE TEOPETUIECKOTO
MaTtepuana pasgena 1 u
MOJITOTOBKA K J1a0OpaTOpHBIM
pabortam 1-4 /Cp/

OIIK-5-31 OIIK
-5-32 OIIK-5-33

J1.1J11.2J12.2
J12.3

Paznen 3. ®a3oBbie
NnpeBpalieHus B
O0THOKOMITOHEHTHBIX
CHCTEMAX.

3.1

Kpucramnmisanys MeTaios.
T'omorennas
KpUCTAIITH3AINs, MOJETb
N.JI. MupkuHa, o6pa3oBaHue
IIEHTPOB KPUCTAIIH3AIINH.
Kpuruueckuii pazmep. /Jlex/

OIIK-4-31 OIIK
-4-33

JIL.1J11.7

3.2

Pocrt kpucramios. Kpuseie
Tammana. Bnusinue
[apaMeTPOB KPUCTAIIM3ALHU
Ha CTPYKTYPY MaTepHUajoB.
Beipamuanue
MOHOKpPHUCTAJIJIOB.
Tomyuenue amopdHBIX
Mmeraiios. CTpykTypa
cautka. /JIex/

OIIK-4-31 OIIK
-4-33

JIL.1J11.7

3.3

AoTponyeckue
MPEBPALICHUSI.
Juddy3noHHBIH 1
CIABUTOBOM (MapTEHCUTHBIN )
MeXaHU3MBbI IPEBPAICHUSI.
MaccuBHoe mpeBparieHue.
®dazossre nepexons | u 1l
pona. MarHutHele
npeBpamenust. /JIex/

OIIK-4-31 OIIK
-4-33 OIIK-4-32
OIIK-5-33

JI1.1J11.7

3.4

OCBOCHHUE TEOPETUIECKOTO
Matepuaina paznena /Cp/

OIIK-4-31 OIIK
-4-33 OTTK-4-34
OIIK-5-33

JI1.1J12.3J13.1

Paznen 4. Baiusinue
IJIACTHYECKOM

AedopManHu HA CTPYKTYPY
U CBOICTBA MeTAJLJIOB.




4.1

OCHOBHBIE MEXaHUYCCKHUE
CBOWCTBa MaTEepPHUAJIOB.
UcneiTanue Ha pacTsokeHue,
TBEPJIOCTh, YapHYIO
BSI3KOCTh. MeXaHU3MBbI
XOJIOJTHOM IIJIACTHYECKOM
nedopmarun. /Jlex/

OIIK-4-31 OTIK
-4-33 OTIK-4-34

JI1.1J12.5

4.2

CTpyKTypHBIE U3MEHEHUS
MIPY XOJIOJHOU TTaCTUIECKON
nedopmaryu. Vzmenenve
CBOIICTB MeTaIa Ipu
nedopmanyu. Bosspar u
PEKpUCTAIITU3ALIHA.
HopmanbHbIi 1 aHOMaNbHBIN
pocrt 3epHa. [lunamuyeckas
pexpucTamtusanus. /JIex/

OITK-4-31 OITK
-4-33 OTTK-4-34

JI1.1J12.5

4.3

MukpocTpyKkTypa 1 CBOICTBa
Je(OPMUPOBAHHOTO U
PEKPHCTAIITN30BaHHOIO
Merasa. /J1a6/

OITK-4-31 OITK

-4-33 OTTK-4-34

OITK-4-35 OTTK
-5-y1

J1.1J11.2

P5

4.4

OcBOCHHE TEOPETHIECKOTO
Marepuaia pasziena u
HOJrOTOBKA K JIA00paTOPHOIt
pabote 5 /Cp/

OIIK-4-31 OIIK
-4-33 OIIK-4-35
OIIK-4-34

JI1.1 J11.2J12.3

Pazpea 5.
JIByXKOMNOHEHTHBbIE
CHCTEMBI.

51

Juarpamma c
HEOIPaHUYEHHOMN
PacTBOPUMOCTBIO B TBEPAOM
U JKUJIKOM COCTOSIHUSIX.
HonBapuanTHbie
MIPEBPALICHUS B
JIByXKOMIIOHEHTHBIX
crutaBax. [leputexTuueckoe,
IBTEKTHYECKOE,
MOHOTEKTHYECKOE,
CHUHTEKTHYECKOE U
METaTEKTHYECKOE
npeBpaiieHus. /Jlex/

OIIK-5-33 OIIK
-5-y2

JI1.1 J11.7J13.2

52

DBTEKTHUECKAs
KpUCTAIUTH3AIHS. THUIIBI
IBTEKTHK. KBa3uIBTEKTHKA.
AHoMaJbHast YBTEKTHKA.
JennputHas u 30HaIbHAs
nukBanus. /Jex/

OIIK-4-y2
OIIK-5-Y2

JI.1 J11.7

53

TBepable pacTBOPHI U
POMEXXYTOUHBIE (ha3bl.
Pacnan u ynopsinoueHue
TBEPABIX pacTBopoB. /JIex/

OIIK-5-32 OIIK
-5-V2

JI.1 J11.7

54

DBTEKTOUIHOE
MpeBpalICHHUE.
TleputekTouaHOE
npespanienue. /JIex/

OIIK-5-Y2

JI1.1J11.7

55

AHaITU3 CIIOXKHBIX JHArPaMM
(hazoBOro paBHOBECHS.
MeToibI TOCTPOCHHS
nrarpaMm ($ha3oBoro
paBHOBecusl. /JIek/

OIIK-5-Y2

JI1.1J11.7

5.6

MukpocTpykTypa JBOHHBIX
cmaBoB. /JIa6/

OIIK-4-Y2
OIIK-5-33 OIIK
-5-V2

J1.2

P6

5.7

N3yuenne npocteix
JuarpaMmm (azoBoro
paBHOBECHS ABOMHBIX CUCTEM
C HEOTPaHUYEHHOI
PacTBOPUMOCTBIO B KHIKOM
cocrosiHn. /J1ab/

OIIK-5-33 OIIK
-5-V2

J1.2

P15

5.8

N3ydenne cnoxHbIX
nmuarpamm (azoBoro

OIIK-4-33 OIIK
-5-33 OIIK-5-

J1.2

KM1

P16




PaBHOBECHSI JBOMHBIX CHCTEM
C MPEBPAICHUSIMH B TBEPAOM
cocrosiun. KommokBuym
""CtpykTypoobpa3oBaHue B
JBYXKOMITOHEHTHBIX
crutaax" /J1a6/

v2

59

Brimonnenne qomamnraero
3a7aHus
"CtpykTypooOpa3oBaHue B
JIBYXKOMITOHEHTHBIX
crutaBax" /Cp/

OIIK-5-Y2

JI1.5 J11.7

P17

5.10

OcBoeHHe TEOPETHIECKOTO
MaTepHaja pasjena u
MOATOTOBKA K JJAOOPaTOPHEIM
pabotam 6, 15-16 /Cp/

OIIK-4-33 OIIK
-4-y2 OIIK-5-
32 OIIK-5-33

OIIK-5-Y2

J1.1
JI1.2J12.3J13.2

Paznen 6.
TpexKkoMnoHeHTHbIE
CHCTEMBEI.

6.1

Tpoitable TUarpaMMel
(hazoBOro paBHOBECHSI.
ITocTpoenwne n anammu3
MOJIUTEPMUYECKUX U
M30TEPMUIECKIX CEUCHUH.
/J1ex/

OIIK-5-Y2

JI1.1 J11.7J13.2
21032

6.2

MHUKPOCTPYKTYpa TPOHHBIX
ciaBoB. KouiokBuym
"CtpykTypooOpa3oBaHue B
TPEXKOMITOHEHTHBIX
criaBax" /J1ab/

OIIK-5-Y2

J1.2

KM2

P7

6.3

Brinonnenue nomamisero
3aIaHusl
"CtpykTypooOpa3oBaHue B
TpoiinbIx crtaBax” /Cp/

OIIK-5-Y2
OIIK-5-33

1.4
21032

P18

6.4

OcBoeHne TEOPETHIECKOTO
Marepuaia paszena u
MOATOTOBKA K JIADOPaTOPHOM
pabore 7 /Cp/

OIIK-4-31 OIIK
-5-¥2 OIIK-5-
33

JI1.1 J11.2J13.2

Pazngen 7.
CTpyKTypooGpa3oBaHue B
cucreme Fe-C

7.1

CrabuibHbIC U
MeTacTabuiIbHbIE (a3bl
cucremsl Fe-C. Teepubie
pacTBOPHI U UX paBHOBECHE.
I'padur, iementur. /Jlex/

OIIK-4-32

J1.1J12.4

7.2

CrabuibHas 1
MeTacTabMIIbHAas THarpaMMBI
Fe-C. Knaccudukarus
crutaBoB. /JIex/

OIIK-4-32

7.3

[epnuTHOE MIpeBparlieHue,
MEXaHU3M INpeBpaLICHus],
KBa3WIIEPIHT U
BLIpO)KJ]eHHBIﬁ TICPJINT.
JlebekTHbIe CTPYKTYPHI B
CTaJIAX, MPUIUHBI
obpa3zoBanws. [Tonocyarast
cTpyKTypa. /Jlex/

OIIK-4-31 OIIK
-4-32

7.4

DopMupoBaHHE CTPYKTYpPbI
Oenbix yyryHoB. /JIex/

OITK-4-31 OITK
-4-32

7.5

DopMupoBaHHE CTPYKTYpPbI
CEPBIX U IOJIOBUHYATHIX
4qyryHoB /JIek/

OIIK-4-31 OTIK
-4-32

JI1.1

7.6

IToaroroBka k 1a60paTOpHOM
pabote "MHuKpOCTPYKTypa
OTOMOKEHHOM, JIUTOM U
ropsiaeziehOpMUPOBAHHOM
yriepoaucroi craien” /Cp/

OITK-4-31 OITK
-4-32

JI1.1J11.2

7.7

MukpocTpykTrypa
OTOMOKEHHOM, JIUTOM U
ropsiueie)OpMHUPOBAHHON

OIIK-4-31 OIIK
-5-B1

J1.2

P8




yriepoaucToi cranei /J1ab/

7.8  |[loxroroBka k 1a00paTOPHOIL OIIK-4-31 J1.2
pabote "MHKpPOCTPYKTYpa
6€NbIX U CEephbIX YYT'YHOB".

/Cp/

7.9 |IloaroToBka K KOJUIOKBHYMY OIIK-4-31 OIIK J1.1
"CtpykTypooOpa3oBaHue B -4-32 JI1.8712.4J13.3
cTaiix u uyrysax". /Cp/

7.10 |MukpocTpyKTypa OenbIX 1 OIIK-4-31 OIIK J1.2 KM3 P9
cepbIx 4yryHoB. KoyiokBuym -4-32 OIIK-4-33
"CrpyKTypooOpa3oBaHue B OIIK-4-34 OIIK
cransx U uyyryHax" /J1a6/ -5-B1

7.11 |OcBoeHUE TEOPETUUECKOTO OIIK-4-31 OIIK J1.1
Matepuana paznena 6. /Cp/ -4-32 OIIK-4-33

OIIK-4-34

7.12 |BpInoJHEHHE JOMAIIHETO OIIK-5-Y2 | JI1.8J12.4J13.3 P19
3agaHus OIIK-5-B1 33 54 35 26
"CrpykTypooOpa3oBaHue B 37 28
YIJIEPOIUCTBIX CTAISX U
gyyryHax" /Cp/

Pazpnen 8.
CTpykTypooGpa3oBanme
NP TEPMHUYECKOMH
00padoTKe cTAIH

8.1 |Aycrenuzauus. Kuneruka OIIK-4-31 OIIK | JI1.1J12.5
pacniana aycrenuta. C- -4-32 OIIK-4-33
00pa3zHble AUarpaMMel
Omxur ctanu. Buae! omxura
cramu. PopMupoBaHue
CTPYKTYpBL. OT)KUT YyT'YHOB.

/J1ex/

8.2  |MapreHcuTHOE OIlK-4-31 OIIK | JI1.1J12.5
npespauienue. [lpupona u -4-32 OIIK-4-33
CBOWCTBAa MapTEHCHUTA. OIIK-4-34
3akasika cranu /JIex/

8.3  |IIpeBparueHus npu OTIyCKe. OIIK-4-31 OIIK | JI1.1J12.5
BeitnutHOE mpeBpamieHue. -4-33 OIIK-4-34
/J1ex/

8.4 | XumuKo-TepMHUYECKas U OIIK-4-31 OIIK | JI1.1JI2.5
TEPMOMEXaHNYECKas -4-34
00paboTku. /JIex/

8.5 |Mukpoctpykrypa OIIK-4-Y2 JI1.2 P10
3aKaJI€HHOM U OTMYIIEHHON OIIK-4-V1
cranu /J1a6/ OIIK-4-B1

8.6  |OcBoeHHE TEOPETHUECKOTO OIIK-4-32 JI1.1J12.5
Marepuana paszaena 7 u
HOATOTOBKA K J1a00paToOpHOil
pabote "MHKpPOCTPYKTypa
3aKaJICHHOW U OTIYILEHHOM
cranmu" /Cp/

Paznen 9.
CTpykTypooOpa3oBaHue B
JIETHPOBAHHBIX CTAJISAX

9.1 [Knaccudukanms OIIK-4-31 OIIK | JI1.1J12.3
JIETUPYIOIIUX 3JIEMEHTOB 110 -4-32 OIIK-4-33
BIIUSTHUIO Ha OIlK-4-34
ATOTPOTINIECKOE
HpeBpaleHue Xene3a, o
CKJIOHHOCTH K
kapOumo000pa3oBanuto. Bus
KJIaCCU(PUKAITUI
JIETUPOBAHHBIX CTalEH.

MapKHpOBKa JIETHPOBAHHBIX
craiuei. /JIex/

9.2  |®DopmupOBaHHE CTPYKTYPHI OIIK-4-31 OIIK JI1.1
JIETUPOBAHHBIX CTAlIEH -4-32 OIIK-4-33
Pa3IMYHBIX KJIACCOB. OIIK-4-34 OIIK
Koncrpykuuonssie u -4-y2

MHCTPYMEHTAJIbHBIE CTaJIH.
Hep:xaseromas u




JIIEKTPOTEXHUYECKHUE CTAJIH.
/JIex/

9.3

Muxkpoctpykrypa
JIerMpoBaHHbIX cranei /J1a6/

OIIK-4-B2
OIIK-5-Y2

J1.2

P11

9.4

OcBOCHHE TEOPETHIECKOTO
MaTtepuaia pasgena 9 u
HOJATrOTOBKA K JIJA00paTOPHOIt
pabote "MHKpPOCTPYKTypa
JerupoBaHHbIX craneil” /Cp/

OITK-4-31 OITK
-4-32 OTIK-4-34
OITK-4-33

Pazgean 10.
CTpykTypoodpa3zoBaHue B
IBETHBIX CIJIaBaX

10.1

Jlerkue cIuiaBbl.
®dopmMupoBaHHE CTPYKTYPHI
MIPY CTaPEHUH CIUIABOB THIIA
JIOPaJTIOMUHA, B JINTEHHBIX
criaBax amromunus, CAII,
Komrmo3urax. /JIex/

OITK-4-32 OTIK
-4-33

JI1.1J12.3

10.2

DopmMupoBaHUE CTPYKTYPHI
CIUIaBOB Ha OCHOBE TUTAHA.
Knaccudukanus, CTpyKTyphI
Y METO/Ibl YIIPABJICHUS €IO.
/Jlex/

OIIK-4-31 OIIK
-4-32 OIIK-4-33

JI1.1J12.3

10.3

CraBBl Ha OCHOBE MEIH,
JaTyHH, OPOH3bI
OJIOBSIHUCTAs1, OepuILIHeBas,
KaJMUeBasi, ATIOMUHUCBA.
MeaHo- HHKeIEBhIE CIIIABBI
/Jlex/

OIIK-4-31 OITIK
-4-32

JI1.1J12.3

10.4

OcBoeHHe TEOPETHIECKOTO
Mmarepuaina paszgena 10 u
MIOATOTOBKA K JJAOOPaTOPHEIM
paboTtaM "MUKpOCTPYyKTypa
CIJIABOB Ha OCHOBE MeJIH,
aJIFOMUHMS 1 0JIoBa",
"N3MepeHne TBEpAOCTH IPU
CTapeHUU NIOPATIOMUHHS" 1
"MHKpPOCTPYKTYypa CILIaBOB
Ha ocHOBe TuTana" /Cp/

OIIK-4-31 OIIK
-4-32 OIIK-4-33

JI1.1J12.5

10.5

MHUKPOCTPYKTYpa CILIABOB HA
OCHOBE MEJIH, AIFOMHHUSA U
onosa /J1a6/

OIIK-4-V1
OIIK-4-B1

J1.2

P12

10.6

M3mepenue TBEpAOCTH NIPU
CTapeHNH IOPATFOMHUHUS
/J1ab/

OIIK-4-35 OITK
-4-y1

J1.2

P13

10.7

MHUKPOCTPYKTYpa CILIABOB Ha
ocHOBe TuTaHa /J1ab/

OIIK-4-B1

J1.2

P14

Paznen 11.
IIpombIlLIeHHBIE CNJIABBI

111

TIpoMBIIIICHHBIE CIUIABHI.
Tunuuasie
KOHCTPYKI[HOHHEIE,
HUCHTPYMEHTaJIbHbBIE
MaTepHasbl i MaTEPHUAIIbI C
0co0bIMU cBOMCTBaMH. /JIek/

OIIK-4-32

JI1.3J12.1
JI2.3J13.1
33 54 35 26
0798

11.2

Marepuanst u3
OpraHMYECKUX BEUIECTB.
ITomumepsr. Pe3nna.
ITnactmaccsl.
Komnoszumronssie
marepuainsl. /JIex/

OIIK-4-32

JI1.6

11.3

OcBo€eHME TEOPETUUECKOTO
Mmarepuana pasgena 10. /Cp/

OIIK-4-32

JI1.3




5. ®OHJ1 OHEHOYHbBIX MATEPHUAJIOB

5.1. KontpoJsibHbie MeponpuaTus (KOHTPOJIbHas padoTa, TeCT, KOJJIOKBHYM, 3K3aMeH H T.II), BONPOCHI /ISl CAMOCTOATEIbHOI
NOATOTOBKH

Kon
KM

KonTtponsHoe
MEpONPHUATHE

[IpoBepsiembie
WH/IUKaTOPBI
KOMITETEHITU I

BOHpOCLI JJI IIOAIrOTOBKHU

KM1

Kosmnoxsuym Ne 1
"CtpyKkTypooOpa3zoBa
HHE B
JIBYXKOMIOHEHTHBIX
cruiaBax"

OIIK-5-33;0I1K-5- V2

VYcnoBus 3a1a4 (K KaXXJI0OMY BapUAHTY KOJUIOKBUYMa MPUIIOKEHA
auarpamma ¢ 0003HaueHHBIME X, Y 1 KOHKPETHBIMH JaHHBIMU JULS
3agad). [IpuMepsl tuarpamMm 1 Ounera KoJutokBuyMa Ne 1 pa3merieHsl B
npuoxxenuu k PT1JI.

1 PaccraBuTh (ha3bl Ha JUarpaMMe.

2 Onwmcath pacTBOPUMOCTb KOMIIOHEHTOB B JKUJIKOM M TBEPJIOM
COCTOSIHUH.

3 Ykasathb (ha30BbIe IEPeX0Isl BTOPOTO Pojia U AJLIOTPOIHYCCKHE
IIPEBpAILCHHUSI.

4 3amucaTh Tpex(pasHble PEAKIUH C YKa3aHHEM TeMIIepaTyphl U
XHUMH4ecKoro cocrara (a3. B crutaBe X onpenenuts Maccy das,
BCTYHAIOIINX B PEAKIMIO WM 00pa3yIOIUXCcs B Iporiecce TpexhazHoil
peaKiy IpH yKa3aHHOW TeMIlepaType.

5 Haiiti MHTEpBaJ COCTABOB CIIABOB, B KOTOPBIX IPH HU3KUX
TeMIieparypax (a3oBble COCTABILIIONINE OTIMYAIOTCS OT CTPYKTYPHBIX.
6 JIns1 critaBa coctaBa TOYKH Y ITOCTPOUTH KPUBYIO TEPMHYECKOTO
aHaNM3a IPU OXJIAXKICHUH, HAPUCOBATh CTPYKTYPY IPH HU3KOM
TeMIIEpaType, PACCYUTATh MAcCy M ONPEICTUTh XUMHICCKHH COCTaB
(a30BBIX M CTPYKTYPHBIX COCTABIIIONINX IIPH HU3KOW TeMIIepaType.

7 Ilo 3aJaHHOMY KOJINUECTBY (ha30BBIX MM CTPYKTYPHBIX
COCTaBIIIOIINX ONPENEeNIUTh XUMUIECKHH COCTaB CIIIaBa.

8. ITpocneuTh 3a U3MCHECHNEM KOJIMYECTBA U XMMHYIECKOTO COCTaBa
(a3 U CTPYKTYPHBIX COCTABIIAIONINX B CIUIABAX YKa3aHHOTO COCTaBa (OT
T. A 10 1. B) npu BbIICTICHHON TeMIlepaType.

KM2

KommokBuym Ne 2
"CtpyKkTypoobpa3zoBa
HUC B
TPEXKOMITOHEHTHBIX
cruiaBax”

OIIK-5-33;0I1K-5- ¥2

VYcnoBus 3aaa4 (K KaK/I0My BapUaHTY KOJUIOKBHYMa IIPUIOKEHA
nuarpamma (-b1) ¢ 0003HaueHHBIME X, Y U KOHKPETHBIMH JaHHBIMH JIJIs
3angau). [Ipumepsl tuarpamm u Ounera KoJutokBuyMa Ne 2 pa3MelieHbl B
npuioxenuu Kk PIT/I.

1 Ha puc. | HaliTu 0061aCTh CYIIECTBOBAHMS CILIABOB, B KOTOPBIX MPU
HU3KOM TemIieparype MpUCyTCTBYIOT TOJIBKO IIEPBUYHBIE KPHUCTAILIBI A
U JIBOMHas 3BTeKTHKA (A+B).

2 Jlauer quratypsl |, 11 n 111, xumudecknii coctaB KOTOPBIX yKa3aH
HIDKE. B KakoM COOTHOILIEHUH HAJI0 COEAUHHUTD 3THU JIMTATYpPbI, YTOOBI
moryunTh criaB coctaBa X — 20 %A, 50 %B, 30 %C.? 1) 15 %A, 25 %
B, 60 %C; 11) 30 %A, 40 %B , 30 %C; 111) 20 %A, 70 %B, 10 %C. dnsa
MMOCTPOCHUH BOCHONB3YiTECH pHUC.2.

3 Yka3aTh U3MEHEHHE XMMUYECKOT0 cocTaBa (a3 mpu KpucTauIn3aliu
cruraBa X .

4 TloctpoiiTe u30TepMUIecKoe ceueHue npu temmeparype 650 oC.

5 Iocrpoiite monuTepMUYECKOE CEUCHUE, YKa3aHHOE NPENoaBaTesieM
Ha puc. 2

KM3

Kommoksrym
"CtpykTypoobpaszoBa
HHE B CTAJSIX U

gyryHax"

OIIK-4-34;0I1K-4-
33;0I1K-4-32;0I1K-4
-31

KomnokBuym "CTpykTypooOpa3oBaHKe B CTANSX U 4yryHax"

1 HapucoBats auarpammy Fe-C ¢ ykazanueM temnepaTyp 1 OyKBEHHBIX
00o03Ha4YeHUI.

2 Onpenenuts (pazoBble U CTPYKTYPHBIE COCTABIISIONINE, 1aTh HA3BaHNE
cruiaBam, pororpad)uii MUKPOCTPYKTYp CTalieii U UyTryHOB
MIPEICTABICHBI HIKE .

3 Jlng craBa Ha puc.] onpenenuTs 00beMHbIE JOJIU CTPYKTYPHBIX
COCTAaBIISIOIINX, HAUTH XMUMUYECKUI COCTaB CIUIaBa, IOCTPOUTH KPUBYIO
TEPMHUYECKOTO aHaIM3a MPHU OXJIaxKJAeHUH (Harpese). [Ipu HU3KOM
TeMIepaType pacCyuTaTh Maccy (a3oBbIX U CTPYKTYPHBIX
COCTaBJISIOIINX.

KM4

Ok3aMeH 3a 6 cemecTp

OIIK-5-33;0IIK-5-
32;0I1K-4-31;0I1K-4
-32;0I1K-4-33;0I1K-
4-34;0I1K-4-35;0I1K
-5-31;0IIK-5-Y2

DKk3aMeHalMOHHbIE BOMPOCHI K 3K3aMeHy 6 ceMecTpa.

1 CrinaBbl Ha OCHOBE Meziu (0030p: COCTaBbl; OCHOBHBIE OCOOEHHOCTH
CTPYKTYp00Opa3oBaHHsI; 00JaCTh NPUMEHEHHS: COCTABbl; OCHOBHBIE
0COOEHHOCTH CTPYKTYpOOOpa3oBaHusi; 00JIaCTh IPUMECHEHHS).

2 Cruassl Ha ocHoBe Al (0030p: cOCTaBBI; OCHOBHBIC OCOOCHHOCTH
CTPYKTYpoOOpa3oBaHusi; 001aCTh TPUMEHEHUS ).

3 JlernpoBaHHbIE CTaU KapOUIHOTO Kiacca (0030p: COCTaBbI;
OCHOBHBIE 0COOEHHOCTH CTPYKTYpOOOpa3oBaHus; 001acTh
IIPUMEHEHUS).

4 MapTeHCUTHOE NPEBPALIECHNE B YIIIEPOJUCTHIX CTAISAX: MEXaHHU3M,
KWHETHKA, OPUCHTAIMOHHbBIE COOTHOILICHUSI.




5 Knaccugukanus JErupyromnux JIEMEHTOB CTallH.

6 AycTeHUTHbIE HEPXKABEIOLUE CTANU.

7 IpuHimIel KIaccupUKAIMU JIETHPOBAHHBIX CTAJICH.

8 JluTeiinble criaBbl (0030p: COCTAaBbI; OCHOBHBIE OCOOEHHOCTH
CTPYKTYpoOOpa3oBaHusi; 001aCTh IPUMCHEHUS ).

9 MexaHu3M KoalleCLEHIIUH U c(hepouan3anuy 4acTul "BTopoi" (asbl.
10 MexaHu3M U KHHETHKA [IEPIIUTHOTO MPEBPALICHHS.

11 Mexanu3m OEHHUTHOTO MpeBpaIleHHS.

12 IlpeBpamienne 0CTaTOYHOTO ayCTEHUTA MIPH OTITYCKE.

13 MexaHu3Mm rpadurusanuu.

14 MexaHu3M pacnaja MapTeHCUTA TPU OTITyCKe.

15 C-o0pa3zHble AuarpaMMbl H30TEPMUYECKOTO pacaja ayCTeHUTA:
(GM3UYIECKUI CMBICT U 9KCIIEPUMEHTAIBHOE IIOCTPOCHHE.

16 MexaHU3M NpeBpaIICHHs MApPTCHCUTA 3aKaJIKH TIPH OTITYCKeE.

17 O6pasisl cranu Y12 3akaiuBaiuchk B BOJE MOCIE HarpeBa J10
pasnuuHbIX Temnepatyp T3ak B unrepsaie ot 500 o 1000 oC. Kak
OyZeT BBITJISICTh rpadMK 3aBUCUMOCTH TBEPIOCTH 00Pa3IoB OT
TemInepaTypsl 3akanku T3ak? Jlaiite o060cHOBaHUE.

18 O6pasisl cranu 40 3aKaqMBaIUCh B BOJIE ITOCIIC HArpeBa 10
pa3nuuHbIX Temneparyp B uHtepsaie ot 500 o 1000 oC. Kax 6yzner
BBITJISIIETH 3aBHCUMOCTB TBEPAOCTH 00OPa3IOB OT ATOH TeMIepaTyphI
(Temmepatypsl 3akainku)? JlaiiTe 000CHOBaHHUE.

19 ¥V naptum MeTtaiuia yrepsiH cepTu(UKaT, U3BECTHO JIMIIIb, YTO 3TO WIN
KOHCTPYKIIMOHHAsI WJIM MHCTPYMEHTallbHas CTallb. BaM mpeanoskeHo
YCTaHOBHTH Ha3HaueHHe cTad. Kak 9To cenaTs MakCHMalbHO OBICTPO
u npocto? B Barem pacnopsbkeHUN HaXoAaTcst 1abopaTopHast
HarpeBatelbHasi medb 1 TBeproMep. CocraBbTe U 000CHYITE I1aH
CBOUX JICUCTBHIA 11O PEIICHUIO STOW MPOOIEMBI.

20 Y maptuu MeTaula yrepsiH cepTU(UKAT, U3BECTHO JIUIIb, YTO 3TO
JIETHPOBaHHAsI MHCTPYMEHTANbHAs CTajlb. BaM mpemioxkeno
YCTaHOBHUTB KJacc cTanu. B Bamem pacnopsbkeHUH HaxoasaTes
nabopaTopHas HarpeBaTenbHas 1meds u TBepaomMep. CoctaBbTe U
000CHYHTe IIaH CBOMX JEUCTBUI [0 PEIICHUIO 3TOI MIPOOJIEMBI.

21 Ipeanoxwure crocod onpeeacHus mpeesa pacCTBOPUMOCTH
yriepoza B aycrenute (npu 900 oC), nerupoBarnnom 1 %Cr. B Bamem
pacnopsDKeHUH HaXoIsTCs: HAOop 00pa3LoB CTaNeH ¢ OTMHAKOBBIM
conepxxanueM Cr (1 %) u pasHbiM coneprkanueM C, H3MEHSIOIIMMCS OT
0.5 10 2 %C (c mrarom 0.1 %C); maboparopHast HarpeBaTenbHas IeYb U
tBepaomMep. CocraBbTe M 00OCHYHTE IIaH CBOUX JCHCTBHH 110
PELIEHUIO 3TOH MPOOIEMBIL.

22 'V maptuu MeTaula yTepsiH cepTU(UKAT, U3BECTHO JIUIIb, YTO 3TO
JIETHPOBaHHAsI MHCTPYMEHTAIbHAS CTajlb. BaM mpeioxeHo
YCTaHOBUTb KJlacc cTainu. B Baiem pacnopsikeHUM HaXoAATCs
nabopaTopHas HarpeBaTenbHas 1medsb u TBepaomep. CocraBbTe U
00OCHYHTe IIaH CBOMX JEUCTBUI IO PEIICHUIO 3TOI MPOOIEMEL.

23 O HeKoTOpOM 00pasIie U3BECTHO JIHIIb, YTO ITO WU JIOPATIOMAHHN
WM CHJIYMHH JICIIEBBIX MapoK. BaM npeuioxkeHo pa3o0paThest B 3TOM,
WCTIONB3YS JIMIIb HarpeBaTeNbHYIO Neub U TBepaoMep. CocTaBbTe U
000CHYITE IUIaH CBOMX JICHCTBUI.

24 O6pa3mbl cTaly ¢ pa3NIuIHBIM coaepkanneM yriepozaa (ot 0.3 go 1.3
%C) 3akanensl ¢ Temneparypsl 750 oC B Boge. Kak Oyner BuIrisaeTs
rpadyk 3aBHCUMOCTH TBEPIOCTH 00pa3LOB OT COJIEpKaHUs yriepoaa?
Maiite o0ocHOBaHHE.

25 Cranb... (yka3aHa Mapka) HarpeTa J0... (yKa3aHa TeMIepaTypa) u
3aKajieHa B... (yKa3aHa cpe/ia OXJIKACHUS).

a) Hapucyiite MUKpOCTpYKTYPY CTallM MOCIIE 3TOI TepMOOOPaOOTKH.

6) Onpenenure XUMUUECKUH COCTaB KAKI0H CTPYKTYPHOMH
COCTaBJIAIOILEH.

B) Omnpenenure MaccoBylo 1010 deppura.

r) He ommbouHa 1 3Ta TepM0O0OpaboTKa, U €Ccin OIHO0YHA, TO
oaemy?

26 Ha HetpaBieHoM nunde odpasiia 4yryHa yCTaHOBJICHO, UTO ....%
TUTOLIAJIH UK (A 3aHIATO BKIIOYCHUSIMU rpaduTa . ... HOPMBL
XUMHYECKHH aHAJIN3 TIOKA3aJl, YTO Yyr'yH COACpKUT ....% C (1o macce).
a) Hapucyiite MUKpOCTPYKTYpY 9TOTO YyTyHa.

6) Onpenenure MaccoByro JoOmo (yka3aHa (ha3a WIM CTPYKTypHas
COCTABJISIOILAs).

27 OcHOBHBIE KJIACChI HEMETAITNYECKUX MaTtepuanoB. [lonumepst,
IUIACTMACCH, PE3UHbI U KOMIIO3ULIUOHHbIE MaTepHallbl HA UX OCHOBE.

5.2. IlepeyeHb padoT, BbiNoJIHsIeMbIX N0 aucuuiuinge (KypcoBas padora, Kypcosoii npoext, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon

IIpoBepsiembie

Conepxxanue padoTbl




paboThI paboThI WHIUKATOPBI
KOMIETEHIINH

P1 JlaGoparopnas pabora |OITK-5-Y1 O3HaKOMJICHHE C YCTPOMCTBOM M ONTUYECKOM CXEMOH
1 U3yuenue MeTtaiorpapudeckoro Mukpockomna. OCBoeHUE METOJOB BbIOOpA
MeTauorpaguIecKor OIITHKH, HACTPOMKU MUKPOCKOIIA, PUOOPETEeHNE HABBIKOB H3YUCHUS
0 MHUKPOCKOIA MUKPOCTPYKTYPBIL.

P2 Jlaboparopnas pabora |OITK-5-Y1 OcBOEHHE OCHOBHBIX METO/IOB MOJITOTOBKH 00pa3IoB st
2 IIpurorosneHue UCCIE0BaHUS MUKPOCTPYKTYphI Ha CBETOBOM MUKpockorne. OcBoeHue
o0pasia 1 U3y4eHus METO/IOB BBISBICHUS MUKPOCTPYKTYPBL.
MHKPOCTPYKTYPHI C
HIOMOIIBIO CBETOBOI'O
MHKPOCKOMA.

P3 JlaGoparopnas pabora |OITK-5-V1 OcBOeHME OCHOBHBIX METO/IOB KOJIMUECTBEHHON MeTaIJIOrpaduu:
3 KonuuecTBeHHBIN orpeJielicHHEe BEJIMYUHBI 3¢pHA, 00 BEMHOM J0JIN CTPYKTYPHBIX
MeTajuorpapudaecku i COCTAaBJISAIOIIUX.
aHanu3

P4 JlabopaTopHas padora |OIIK-5-V1 O3HaKOMJIEHUE C OCHOBAaMU METa/UIOrpa(uuecKkoro MeTo 1a BbIBICHUS
4 Nzyuenue nedekron JUCIIOKAUi 1 rpaHull 3epeH. OCBOGHHE METOAOB OTpEACTICHHS
KPHUCTAITTHIECKOTO TUIOTHOCTH THCIIOKALMI U YIiIa pa30pUEHTHUPOBKHU Cy03epeH 10 SMKaM
CTPOEHHUS METAILJIOB C TpaBieHus. O3HAKOMIICHUE C METOAOM OIPE/ENICHUS Pa30pPUEHTHPOBKU
MIOMOIIIBIO CBETOBOTO 3epeH Mo (pUrypam TpaBJICHHSI.
MHKPOCKOIIA

P5 Jlaboparopnas pabora |OITK-5-Y1 W3yueHne BIMSHUS XOJIOAHON TIIACTUYECKOH AedopmMariu Ha
5 MuKpOCTpyKTypa U CTPYKTYPY U IIPOYHOCTb MeTaslIa. M3yueHue BIUSHUS OTKUra Ha
CBOJCTBA MUIACTHYECKH CTPYKTYPY ¥ IPOYHOCTH 1e(OPMUPOBAHHOTO MeTasuIa. O3HAKOMIICHHE
nehopMHUPOBAaHHOTO U C METO/IaMU U3MEPEHHUs TBEPJOCTH.
PEKPHCTAIUTI30BaHHO
ro MeTaa

P6 JlaGoparophas pabora |OITK-5-Y2 Hayunrtbcs pacrno3HaBaTh CTPYKTYpHBIE COCTABIISIONINE B CIJIaBaX
6 MuKpocTpyKTypa TIOCJIe 3aBepIICHHS X 3aTBepleBaHmsL. HayanThes npeackasbiBaTh
CILJIABOB JIBOIHBIX MOP(}OJIOTHIO IEPBUYHBIX KPUCTAIIOB U 9BTEKTHKH B 3aBUCUMOCTH OT
CHCTEM C YCIIOBHIH OXJIaXICHUS U cocTaBa ciuiaBa. OCBOSHHE METOIa
9BTEKTUYECKUM U KOJIMYECTBEHHO OLIEHKH COCTaBa CIIJIaBa I10 COOTHOIIEHUIO
MEPUTEKTUIECKIM CTPYKTYPHBIX COCTABIIIOIIMX. 3aKpeIUIeHHEe HAaBBIKOB aHaIN3a
HpeBpaLCHUSIMU (ha30BBIX U CTPYKTYPHBIX U3MEHEHUH IPU OXJIAXKAECHUU IBOHHBIX

CIJIABOB PA3HBIX CHCTEM

P7 Jla6opaTopHas padora |OIIK-5-Y2 HayuuTtbcs ananu3upoBath GazoBble IPEBPALIEHNS U ONIUCHIBAThH
7 MuKpOCTpYKTYypa (hopMupOBaHHE MUKPOCTPYKTYPBI TPOHHBIX CIIABOB.
TPOMHBIX CIIJIABOB

P8 Jlabopatophas padora |OIIK-5-B1 W3y4uuTh XapakTepHble CTPYKTYPHBIC COCTABIAIOIINE YIIICPOJUCTBIX
8 MukpocTpyKTypa craneil. 3aKpernuTh 3HAHUS O CBA3U MUKPOCTPYKTYPHI M (ha30BBIX
OTOXKKEHHOM, JIUTOH 1 npeBpanieHuii B craisix. V3yduts TUINYHBIC Je(EKTHBIE CTPYKTYpPHI B
ropstaeieopMUpOBa CTasIX.
HHOH YIJIepoJucTON
CTaJH

P9 Jlabopatophas padora |OITK-5-B1 Hayuurbcs pacro3HaBaTh XapakTepHbIE CTPYKTYPHBIE COCTABIISIOIINE
9 MukpocTpyKTypa YYTYHOB. Y CTAHOBUTH CBSI3b MEXKIYy COCTABOM, YCIIOBUSIMHU TTOJTYIECHHS
YyTYHOB Y MHKPOCTPYKTYPOH UyTyHOB.

P10 Jlabopatophas padota |OIIK-4-Y2;0IIK-4-  [M3yuuTh TUINYHBIE CTPYKTYPHI 3aKaTIE€HHON M OTIYIIEHHON CTaJIH.
10 Uzyuenune V1;0IIK-4-B1 Y CTaHOBHTH BIUSHHE PEXKMMa TEPMOOOPAOOTKH U COCTaBa CTalei Ha
MHUKPOCTPYKTYPHI U TBEPAOCTH
TBEPAOCTH
YTIEPOAUCTON CcTaNu
TOCIIE 3aKaJKU 1
OTITyCKa

P11 JlabopatopHas padora |OIIK-4-B2;0I1K-5-  |Knaccudukarms JerupoBaHHBIX CTaJIel Ha OCHOBE TUarpamMM (pazoBoro
11 Mukpoctpykrypa |[Y2 paBHOBecHs. O3HAKOMIIEHHE C TUITMYHBIMU MUKPOCTPYKTYypaMu
JIETHPOBAHHBIX CTaNeH JIETHPOBAHHBIX CTaNeH. Y CTaHOBJIEHHE Kilacca CTallei.
1 UX KJIacCH(PUKALUS
1o (ha3oBBIM
IIpEBPAILCHUSIM

P12 JlabopatopHas padota |OIIK-4-Y1;0IIK-4- |O3HakoMIICHHE € XapaKTEPHBIMH MUKPOCTPYKTYpaMH LIBETHBIX
12 Mukpoctpykrypa |Bl CIUTaBOB. BhIsBIICHNE BIMSHHS HA MUKPOCTPYKTYPY HEPAaBHOBECHOTO
CIJIAaBOB Ha OCHOBE COCTOSIHUS
MeJTH, ATFOMUAHHS 1
0JI0Ba

P13 JlabopatopHas padora [OIIK-4-V1 W3zyuenne BIUAHUSA TEMIEPATYPhl U IPOJODKUTEIBHOCTH CTaPEHHs Ha

13 H3meHenne
TBEPJIOCTH NPH
CTapeHUn

TBEPJOCTh JIOPATFOMUHUS




JIHOPaTIOMUHUS

P14 Jla6opatopHas padora |OIIK-4-B1 W3y4yuTh DpUHLIUIBI 1ETUPOBAaHUS U (ha30Bble IPEBPALLCHUS B
14 MuxpocTpyKTypa TUTAHOBBIX CIuTaBax. O3HAKOMHUTHCS C TUITUYHBIMU MUKPOCTPYKTYPaMHU
CILIABOB HA OCHOBE TUTAHOBBIX CILJIABOB IIOCIIE PA3IMYHBIX 00pabOTOK.
THTaHA

P15 Jla6opatopHas padora |OIIK-5-Y2 W3ydenue NpocThIX JuarpaMm (a3zoBoro paBHOBECHsI ABOMHBIX CUCTEM
15 U3ydenune npocTeIx C HEOTpPaHUYEHHOW PACTBOPHUMOCTBIO B )KUJKOM COCTOSIHUHU

Jauarpamm (a3zoBoro
paBHOBECHS IBOMHBIX
CHCTEM C
HEOTpaHHYEHHOH
PacTBOPHMOCTHIO B
XKUJKOM COCTOSTHUU

P16 JlabopatopHas padora |OITK-5-Y2 W3yueHue CloKHBIX AuarpamMmM (pazoBOTO PaBHOBECHS IBOMHBIX CUCTEM
16 N3y4eHne CIIOMKHBIX C MPEBPAICHUASMH B TBEPAOM COCTOSIHUH.
JHarpaMm

(ha3oBoro paBHOBECHS
JIBOMHBIX CHCTEM C
IIPEBpAILEHUSMH B
TBEPJIOM COCTOSIHUH

P17 PI'P. lomamraee OIIK-5-Y2 Pemenwne 3anau. CtpykrypooOpa3oBanne B IByXKOMIOHEHTHBIX
3aganue 1 CIIJIaBax

CtpykTypoobpa3oBan
ue B
JIBYXKOMIIOHEHTHBIX
CILIaBax

P18 PI'P. lomamraee OIIK-5-Y2 Pemenwne 3amau. CTpykrypooOpa3oBaHre B TPOHHBIX CIUTaBax
3nanue 2. Pemenne
3amad.
CtpykTypooOpazoBaH
1€ B TPOMHBIX CIUIABAX

P19 PT'P. lomamraee OIIK-5-Y2;0IIK-5-  |Pemenue 3anayu. CTpykTypooOpa3oBaHue B YIICPOIUCTHIX CTANAX U
3agaHue 3. B1 YyryHax

CtpykTypoobpa3oBaH
M€ B YIIIEPOJUCTHIX
CTAJSIX U YyT'YHaX

5.3. OneHo4Hble MaTePHUAJIbI, HCNOJIb3YyeMble J1JIs1 IK3aMeHa (OHJ1eThl, TECTHI U T.I1.)

B cemectpe 5 npemycMoTpeH 3auet ¢ oreHkoil. [IpocraBneHue OLEeHKH 3a4eTa IPOUCXOUT B COOTBETCTBHE CO CPEAHNUM OalIoM 3a JBa
JIOMaIIHKX 33aJaHUs U 1Ba KOJUIOKBUYMA [P OTCYTCTBHH 110 HUM HEYIOBJIETBOPUTEIIBHBIX OLIEHOK

B cemectpe 6 npeaycMOTpeH 3K3aMeH.

DK3aMeHalMOHHBIH OUJIeT ceMecTpa 6 COCTOUT U3 5 BOIPOCOB. THIIOBBIE BOIPOCH! SK3aMEHa IPUBEICHBI B BOIIPOCAX CAMONOATOTOBKY.
ITpumep 3K3aMEHAIHOHHOTO OWIIeTa pa3MelleH B npuioxenuu k PTI/I.

Bompoc 1. Teoperuyeckuii Bonpoc 1o pazaenam 6-7.

Bomnpoc 2. Teoperndeckuii Borpoc 1o pasaenam §-10.

Bomnpoc 3. Biusinue TepMuueckoii 00paboTku Ha cBoicTBa cranu. Paznen 7.

Bompoc 4. BiusiHue TepMudeckoit 00paboTKy 1 e€ TEXHOIOTHIEeCKUX (HaKkTOpoB Ha (pa3zoBoe COCTOSIHUS, CTPYKTYPY U CBOMCTBA CTaIIH.
Pa3znensr 6-8.

Bompoc 5. Teoperndeckuii Borpoc 1o pazuerny 9.

5.4. MeToauKa OLIEHKH OCBOEHUSI TUCHUIIMHBI (MoayJisi, npakTuku. HUP)

OreHKa 3a 3a4eT C OLIEHKOM MOJKET OBITh IPOCTABIEHA HA OCHOBE CPEAHEB3BELICHHOM OIIEHKU TEKYIIUX KOHTPOJIbHBIX MEPOIPHUATHH -
JIBYX KOJUIOKBUYMOB U ABYX [13.

[Ixana oneHUBaHMS 3HAHUH 00yUarONIUXCs HAa DK3aMEHE B CeMecTpe 6:

O1eHKa OTIMYHOY» - 00yUaroLUIMiics I0Ka3blBaeT N1yOOKUe, HCUEPIIbIBAIOLIME 3HAHUS B 00bEMeE IIPOHJEHHO IporpaMMBl, yBEPEHHO
JleﬁCTByeT 10 IPUMCHECHHUIO MOJTYUYCHHBIX 3HAHUHN Ha IMPaKTUKE, TPAMOTHO U JIOTUYCCKH CTpOﬁHO H3jlara€T MaT€puall ripu OTBETE,
yMmeeT popMyIUpOBaTh BEIBOABI U3 U3JI0KEHHOIO TEOPETHYECKOr0 MaTepuaa, 3HaeT JONOIHUTEIbHO PEKOMEHI0BAHHYIO JINTEPATYPYy.
O1eHKa «XOPOILIO» - 00yJaIOIIUICS MOKA3bIBAET TBEPABIC U JOCTATOYHO MOJIHBIC 3HAHUS B 00BbeMe NPOHAEHHON IPOrpaMMBl,
JIOIyCKaeT HE3HAYUTEIbHbIE OIIUOKYU IIPU OCBELIEHUHU 3aJaHHBIX BOIIPOCOB, IPaBUIILHO JEUCTBYET 110 IPUMEHEHHIO 3HAHUI Ha
MIPAKTHUKE, YETKO U3JIaraeT MaTepHall.

Ol1eHKa «yIOBIETBOPUTEILHOY» - 00yUarOLIUIiCs IOKa3bIBAET 3HaHUSA B 00bEME MIPOHIEHHOM IpOrpaMMbl, OTBETHI U31araeT XOTs U C
OIHI/I6KaMI/I, HO YBEPCHHO HUCIIPABJIAEMBIMH ITOCJIE JOMOJHUTCIbHBIX U HABOAAIINX BOIIPOCOB, IPABUJIBHO ﬂeﬁCTByCT 110 MPUMEHECHUIO
3HaHUIl Ha NPaKTHKE;

OneHKa «HEeyI0BIETBOPUTENBHO) - 00ydaronuiics JOImyckaeT rpyOble OUTMOKU B OTBETE, HE TIOHUMAET CYIIHOCTH H3JIaraeMoro
BOIIPOCA, HE yMeET IPUMEHATh 3HAaHUS Ha NIPAKTHUKE, AT HEIIOJIHbIE OTBETHI HA JONOJHUTEIbHbIE U HABOSIINE BOIPOCHIL.

OneHKa «He BKa» — 00yJaIOIHUHCs Ha 9K3aMeH He SIBUJICSL.




6. YHAEBHO-METO/MYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. PexoMeHayeMasi TUTepaTypa

6.1.1. OcHoBHas JuUTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue Bubimorexa H3parenbcTBO, IO
J1.1 (JIuBumn b. T Meratorpadus: yueOnux 1 |bubnuorexka MUCuC M.: Metamnyprus, 1990
CTYJl. METJUTYPT. CIIell. BY30B
JI1.2 |Manununa Pauca MHUKpOCTpYKTYypa OnexkrponHas oubnmoreka |M.: Yueba, 2007
VBanoBHa, BBeneHCKuil [MeTAIUIMYECKUX CIUIABOB: J1a0.
Bamum FOpreBuu, TIPaKTUKYM
Mamotuna Enena
CepreesHa, 1p.,
Manununa Pauca
HBanoBHa, BBeneHckuit
Bamum FOpbeBuy
JI1.3 |Tompmmreitn M. 1., CrienMasbHbIe cTanu: YUeOHUK |InekrpoHHas oubnuoreka |M.: M3a-Bo MUCuC, 1999
I'paues C. B., Bekcnep |aist By30B IO cIIel.
10.T. 'MerannoBeneHue u
TepMudecKkast 00paboTka
MeTaJuIoB'
JI1.4 |JluneeB Anekceii ®da30BBIe paBHOBECHUS U OnexrponHas oubmmoreka |M.: [MUCuC], 2009
Cepreesuy, ManmoTrHa [cTpyKTypooOpazoBaHue: c0.
Enena Cepreesna 3amaq
JI1.5 |JIuneeB Anekceit @da30BbIE paBHOBECUS U Bu6mmorexka MUCuC M.: Uzn-Bo MUCuC, 2012
CepreeBuy, ManoTHHa |CTpYKTYypooOpasoBaHHUE.
Enena CepreeBHa JIByXKOMIIOHEHTHBIE
JUarpamMmebl pa3oBoro
paBHOBecHs: c0. 3a1a4: y4el.
mocoOwue JuIst CTyZ. BY30B, 00yY.
no Hanp. 150400 -
'MeTtamryprus’'
JI1.6 |lllyBaeBa EBrenus MarepuanoBeneHue. bu6mmorexka MUCuC M.: U3a-Bo MUCuC, 2013
AnexcaHapoBHa, Hemerannuueckue n
IlepMuHOB ANIeKCaHIpP |KOMITO3HIIIOHHBIE MATEPUAIIBL:
CepreeBuu Kypc JIeKIuii: yue0. mocoue st
CTYII. By30B, 00YH. 110 HaIp. -
Mertamnyprus
JI1.7 |Cromspos B. JI,, ®da3oBble IpeBpaIIeHus 1 OnexrponHas oubmmoteka |M.: U3a-so MUCuC, 2018
Mamotuna E. C., CTPYKTYpOOOpa3oBaHHeE:
Brenenckuii B. 1O. y4eOHHUK
JI1.8 |Mamrotuna Enena ®da30BBIe paBHOBECUS 1 OnextponHas oubmmoreka |M.: [MUCuC], 2016
CepreeBHa CTPYKTYpooOpa3zoBaHHe.
Juarpamma ¢a3oBoro
pasHoBecus Fe-C (N 2795): c6.
3a1aq
6.1.2. JlonosHuTeIbHAS JIUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue Bubauoreka W3narTenbcTBO, rOI
JI2.1 |Connues 1O. IT., TexHoI0THs KOHCTPYKIMOHHEIX | DnexTpoHHas 6ubnuoteka |Cankr-IlerepOypr: XuMusaar,
Epmaxos 1O. I1,, MaTepHaJoB: y4eOHUK 2020
ITupaitnen B. 10.
J12.2 |HoBuxos U. 1., Pozun |Kpucramnorpadus u nepexrst |bubanorexka MUCuC M.: Metamnyprus, 1990
K. M. KPUCTAJIIMYECKOHN PEIIETKH:
YueOHUK A7 By30B
JI2.3 |Hosukos U. 1., MeramioBeneHue, OnextponHas 6ubmmoreka |M.: M3x-Bo MUCuC, 1994
Crporanos I'. b., TepMOoOoOpaboTKa U
Hogsuxos A. U. pentreHorpadus: Y4eOHUK 11s
CTYI.METAIYPT. U
MAIIHHOCTPOUT. CIIEll. BY30B
JI2.4 |BBenenckuii Bagum CrpykTypoobpa3zoBaHue u OnexkrponHas 6ubimoreka |M.: U3a-80 MUCuC, 2010
IOpbeBny, Manununa |aHanu3 (a3oBBIX NPEBpALCHUH
Pauca BaHoBHa, B CIDIaBax JKeJe30-YIiIepo:
VYuakoga O. 1O., yueb. mocodue AJs CTy/I. By30B,
ITyBaepa EBrenus 00yu. o Hamp. 150100 -
AnexcaHapoBHa Meramnyprus u 150700 - Ous.
MaTepHaJIOBEICHUE
JI2.5 |HoBukos U. 1. Teopust TepMudecKont Bbu6mmorexka MUCuC M.: Metamnyprusi, 1986




00paboTKH MeTaIUIOB: Y 4eOHHUK
JUTsI BY30B

6.1.3. MeTroanueckue pa3paboTku

ABTOpLI, COCTaBUTCIIN

3arnaBue

Bubauoreka

WznarenscTBO, TOI

J3.1

Comnnnes 10. I1.,
bopsenko E. 1.,
Bonorxaanna C. A.

MarepuanoBeneHue:
MIPUMEHEHHUE U BBIOOD
MaTepHaJoB: y4yeOHOe nmocodue

DJekTpoHHas OuOIMOTEKa

Cankr-IlerepOypr: Xumusar,
2020

J13.2

3axapoB A. M.

JwnarpamMMbl COCTOSIHHSI
JIBOMHBIX U TPONHBIX CUCTEM:
yueb. mocodue AjIs CTy/.
METaJUIypT. ¥ MAaIIHHOCTPOMT.
CHell. BY30B

Bbubimorexa MUCuC

M.: Mertamnyprus, 1990

J3.3

Manununa Pauca
WpanosHa, lllyBaeBa
EBrenuns
ATnexcaHApOBHa,

Marepuanosenenue. Cruassl Fe
-C: ¢6. 3agau: yue6. mocobue
JUISL CTYII. BYy30B, 00y4. IO Harp.
Meramnyprus

Bubaunoreka MUCuC

M.: U3n-Bo MUCucC, 2013

Vakosa Onbra
AHaToIbeBHa, JIp.

6.2. [lepeyenb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKANHMOHHO# ceTn « MHTEpHET)

OnextponHoe nocobue Mamroruna E.C. https://misis.ru/files/-/8eeb312de00d8560beec848ece0f3981/%
TpeXKOMIIOHEHTHBIC JUarpaMMbl (a30BOTo D0%9F%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%
pasroBecusi. Yacts 1. https:/misis.ru/files/ B5_%D0%BF%D0%BE_%D1%82%D1%80%D0%BE%D0%
-/8eeb312de00d8560heec848ece0f3981/%D0%9F% |B9%D0%BD%D1%8B%D0%BC.pdf
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.ruffiles/
-/50ee949feeele318a7b251790cbac451/Malutina.pdf

QHCKTpOHHI)Ie TPECHAXXEPELI 110 TpOﬁHLIM AurpaMmmam.
https://misis.ru/files/
-/50ee949feeele318a7b251790chac451/Malutina.pdf

22

T'OCT 1215-79 OrnuBku u3 koBKOTO uyryHa. Obmiue
TexHu4eckue ycnopus (¢ M3menenusmu N 1, 2).
TexHO3KCTepT. DNEKTPOHHBIH (HOH]] TPABOBOU 1
HOPMAaTUBHO-TEXHUYECKOH JOKYMEHTALIUH.
http://docs.cntd.ru/document/1200011539

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

93

T'OCT 1412-85 Yyryn ¢ miactuayatsiM rpadurom  |http://docs.cntd.ru/document/1200008656
JUIs OTIMBOK. Mapku. TexHoskcneprt. DIeKTPOHHBIH
(bOH[ IPaBOBOI 1 HOPMATHBHO-TEXHHIECKOI
JIOKYMEHTAIIHH.

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

4

T'OCT 1585-85 YyryH aHTH(GPUKIUOHHBIN U1
ook, Mapku (¢ Msmenennem N 1).
TexHosKCepT. DIEKTPOHHBIH (HOHA NPaBOBOH U
HOPMATHBHO- TEXHHYECKOH TOKyMEHTAIIHH.
http://docs.cntd.ru/document/1200008850

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

25

T'OCT 7293-85 YyryH ¢ mapoBUAHBIM IpadUTOM JUIs
oTmBOK. Mapku. TexHoskcnepT. DIeKTpOHHBIN
(hoHA IPaBoOBOIl U HOPMATUBHO-TEXHUUECKOI
JOKyMEHTallUH.
http://docs.cntd.ru/document/1200008852

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

26

T'OCT 7769-82 Uyryn nerupoBanusiit aust otimBok  |http://docs.cntd.ru/document/1200011542/
CO CIIenuaIbHBIMU CBOHCTBAMH. Mapki (c
MN3menennem N 1). TexHoskcnepT. DNeKTPOHHBIN
(hoH TPaBOBOW M HOPMATUBHO-TEXHHYECKON
JTIOKYMEHTAIHH.

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

97

T'OCT 28394-89 UyryH ¢ BepMHUKYJISIPHBIM Ipadutom
Ut oTIMBOK. Mapku. TexHoskcernepT. DIeKTPOHHBIN
(hoH TPaBOBO M HOPMATUBHO-TEXHHUYECKON
JTIOKyMEHTALNH.
http://docs.cntd.ru/document/1200008853

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

28

6.3 Ilepeyenb MporpaMMHOro odecreveHust

T1.1 |JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u PerUsr

T1.2 |Win Pro 10 32-bit/64-bit

I1.3 |Microsoft Office

11.4 |LMS Moodle

I1.5 |MS Teams

6.4. Ilepeyenb HHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM M TPO¢ecCHOHATBHBIX 023 JAHHBIX

|HOHHOT€KCTOBLI€ pOCCHﬁCKHe HAYYHBIC )XYpHaJIbl 1 CTATbU:




N.1 |— Hayunas snexrponnas 6ubnmnorexa eLIBRARY https://elibrary.ru/

.2 |— IToiHOTEKCTOBBIC IEI0BbIC MyOIMKalMi HHPOPMAreHTCTB U Ipecchl no 53 orpacism https://polpred.com/news

1.3 |- SpringLink https://link.springer.com/

N.4 |- Dnexrponnas 6ubmmoreka MUCuC http://elibrary.misis.ru/

1.5 |- OBC "Jlaup" https://e.lanbook.com

N.6 |- Dmexrponnsiii doux https://docs.cntd.ru/?ysclid=Ip5ebi71kx985720114

N.7 |Tloanmucku Ha 6a3s! ganasix 8 HUTY MUCHC

1.8 |- https://research.misis.ru/library

1.9 |- https://www.studentlibrary.ru/ru/pages/catalogue.html

.10 |- http://humbio.ru/humbio/physiology/0005e445.htm

1.11 |- https://booksmed.info/

1.12 [https://openedu.ru/

7. MATEPUAJIbHO-TEXHUYECKOE OGECIHIEYEHHME

Ayn. Haznauyenne OcHarieHnue
Bb-734 JlexunoHHas ayAUTOPHS KOMILICKT y4eOHON MmeOenu Ha 140 mecT s oOydaromuxcs,
pabouce MecCTo TperoIaBaTels, MYJIbTUMEAUITHOE

obopynoBanue, HOyTOyk ¢ mocrynoM k UTC «MHTepHETY,
OUNOC yHuBepcuTeTa depe3 JMYHBIA KaOWHET Ha miaTdopme
LMS Moodle, munensuonnsie mporpammel MS Office, MS
Teams, ESET Antivirus n TexHudeckue cpenctsa oOydeHwUs,
CIyXamue I HpefocTaBIeHHs wnHQopManuyu OONbIIOi
AyUTOPHH

b-416 VYueOHas ayauTopus MPOCKTOP;,  9KpaH;  MapKepHas  JIOCKa,  KOMIIbIOTEp
npenonaBarens; Mukpockon Carl Zeiss Axio Scope Al,
KOMITBIOTEPHBIN Kiacc Ha 12 KOMIBIOTEPOB, KOMILIEKT
yueOHOI Mebernu

b-420 YyeOHast ayaAuTOpHs MIPOEKTOpP; MYJIbTUMEAMMHAs JIOCKa; MapKepHas JOcCKa,
JOKyMEHT-KaMepa; KOMITBIOTEp IPEerogaBaTellss; MHKPOCKOIBI
MeTayutorpaduydeckue 11 mr., KOMIIIEKT yqyeOHOW Mebesn

UwnranpHBIH 3271 Aymutopus Ui caMOCTOSTENILHOM | KOMIUIEKT yueOHoM Mebenu Ha 55 Mect it oOydaromuxcs, 50
JIEKTPOHHBIX U3IaHUH  [paboThl IIK ¢ pocrynom k UTC «Mureprer», SJUOC yHusepcutera
yepes JMIHBIN KabuHeT Ha miardpopme LMS Moodle

Yuranbueiii 3271 Ne 3 (B) |Ayauropust  ans  caMOCTOSTEIBHOM |KOMIUIEKT yueOHOW MeOenu Ha 44 mecta [yl oOydaroluxcs,
paboThI MOV Xerox VersaLink B7025 ¢ ¢pyskimeit maciutabupoBasus
TekcToB u u3zoOpaxennit, 8 IIK c¢ mocrymom k UTC
«Mutepuer», SUOC yHuBepcuTeTa 4epe3 JINUHbIN KaOUHET Ha
miaropme LMS Moodle

8. METOJUYECKHUE YKA3ZAHUS JJIS1 OBYYAIOIUXCA

IIpoBenenue JIeKIM U NPAKTUUECKUX 3aHSITUH OCYIIECTBIAETCS HCKIIOUUTEIBHO B ayAUTOPUSIX, 00ECIEUYEHHBIX MYIbTUMEIUHHBIM
000pyIOBaHHEM, C BO3MOYKHOCTBIO ITOKa3a MPE3eHTAIMH 1 BHACO(DHIEMOB.

TIpoBenenue 1abOpaTOpHBIX PAOOT OCYIIESCTBIISETCS B CHIEHHAIN3UPOBaHHBIX JlabopaTtopusix (b-416, b-420), mpu nposeneHnn
3aHATHH IPYIIIBI pa30MBaIOTCS HAa MOATPYIIIbI, YHCIEHHOCTHIO 00yJaromuxcs He 6osee 12 cTyaeHToB.

JlekOHHBIE 3aHATHS HAIETICHB! HA U3YUCHUE CTYAEHTaMU OOIIUX BOIIPOCOB MaTepUaIOBEICHUSL.

JlaGopaTopHbIe 3aHATHS JOJDKHBI OBITH HalleJIeHbI Ha MPAKTHIECKOE H3yUeHne 0COOSHHOCTEH CTPYKTYpPHI M (pa30BOro paBHOBECHS
H3y4aeMbIX METaJJIOB, OCOOEHHOCTEH HX TepMUUECKON 00pabOTKH, TEXHOJIOTHH (HOPMUPOBAHUS SKCIUTYaTAl[HIOHHBIX CBOHCTB.
IIpeaycmarpuBaroTcsi JOMALIHUE 3aAaHK, BKIIOYAIONIHE 3a1auH 110 ()a30BbIM MIPEBPAILCHUSIM, CTPYKTYPOOOPa30BAHHIO.
IIpoBenenme ayIUTOPHBIX 3aHATHIA IpeAyCMaTPUBAET UCIIOJIb30BAHNE B YU€OHOM KypCe aKTUBHBIX U MHTEPAKTHBHBIX TEXHOJIOTHIL:

- IPOBEICHHE JICKIIUH ¢ UCHOIb30BAaHIEM HHTEPAKTUBHBIX ¥ MYJIbTUMEANIHBIX TEXHOJIOTHH (pe3eHTanus B popmare MS
PowerPoint);

- IICIIOJIb30BaHKE IIPY IPOBEICHUH 3aHATHH CENUATU3UPOBAHHOMH (CM. BBIIIE) 1JaOOPATOPHU C BO3MOXKHOCTBIO IPOBEICHUS 3aHATHH B
nHTepakTHBHON hopme (baza maHHBIX «MHKPOCTPYKTYpay»);

- UCIIOJIb30BAaHUE NIPH NIPOBEICHUH JICKIIMOHHBIX 3aHATHIH aKTUBHBIX (JopM 00yueHHS - yueOHBIX BUAEOMATEPUAIOB X KOMIIBIOTEPHBIX
TPEHAXXEPOB.

JlMCIMIUIMHA OTHOCUTCS K TOYHBIM HAayKaM U TpeOyeT 3HaYUTEIBHOI0 00beMa caMOCTOATENbHON paboThl. OTnenbHbIe yaeOHbIe
BOIIPOCHI BBIHOCSATCS HA CAaMOCTOSATENIbHYIO IPOPAaO0TKY M KOHTPOJIMPYIOTCS TOCPEACTBOM TeKylel arrectanuu. [Tpu atom
OpraHU3YIOTCS TPYNIOBBIE U UHUBHyabHbIE KOHCYIbTalUU. KauecTBeHHOE 0CBOEHHE AUCIMIUIMHBI BO3MOKHO TOJBKO MPU
CUCTEMAaTU4YECKOM CaMOCTOSTEIbHOI paboTe, YTO MOAJIePKUBACTCS CUCTEMOM TEKYyIeH n pyOeKHOW aTTeCTalluH.

B pamkax yueGHOTo Kypca BO3MOXHO MPUBJICUCHUE MPEICTaBUTENEH POCCUICKNX KOMITAHHUMH, TOCYAaPCTBEHHBIX U O0LIECTBEHHBIX
opranuzanuii Mmarepuanosenueckoit HanpasieHHocTH: OI'YIT « THWNYepmer» um. WL.I1. bapauna, UMET PAH um. A.A. Baiikosa,
OAO HUU PX]I.

ITonroToBka K KOHTPOJIBHBIM PabOTaM MPOBOJUTCS B 4aChl CAMOCTOSITEIbHON pabOThI U, TPU HEOOXOAUMOCTH, B YaChl KOHCYJIbTAlIUH
JIEKTOPA.

Ilo Kypcy IpeyCMOTPEHBI 3aUET C OLIEHKOH B 5 M 3K3aMeH B 6 ceMecTpe.




