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1. et m 3212494 AU CHUILIMHBI

IHeap mpenonaBaHusl AMCHUIIMHBI: SBISICTCS TO3HAHHWE MPHUPOABI U CBOWCTB
MaTepUaNioB, a TakKXKe METOJOB WX YIpOYHEHHs [uis Haubonee 3ddekTuBHOTO
HCIIONIb30BaHUSI B TexHUKe. DopMHpOBaHWE 3HAHMH W YMEHHWHA 10 BBIOOPY WU
NPUMEHEHHIO COBPEMEHHBIX MAaTEpHalOB JUIsl W3TOTOBIICHUS W3JENMH B 0o0jactu
npodeccCHoHANBbHOM e TETbHOCTH.

3agaum u3ydyeHUsl TUCHUILUIMHBI. W3YYCHHE (PU3UYECKON CYIIHOCTH SBJICHUH,
MPOUCXOJAIIMX B MaTepualiax TNPU BO3JCUCTBUM HA HUX Pa3IUYHBIX (DAaKTOpOB B
YCIOBHSIX TPOM3BOJCTBA W OKCIUTyaTallMH, YCTAHOBJICHUE 3aBHUCHMOCTh MEXIY
COCTaBOM, CTPOCHHEM K CBOWCTBAMH MATEpPHAIIOB, H3yYCHHE TEOPUUM U TPAKTHKU
pPa3IMYHBIX ~ CIIOCOOOB  YIPOYHEHHS] MaTephalioB, OOECIEUYHMBAIONINX  BBICOKYIO
HA/Ie)KHOCTh M JIOJTOBEYHOCTh JeTajeil MalluH, MHCTPYMEHTa W JPYTHX W3Sl
npodecCUOHATBLHON IEATEIbHOCTH.

2. Mecro nucuuniannbl B cTtpykrype OIIOII BO

HucnunnnHa «MaTtepuanoBefieHUE» OTHOCUTCA K 00s3aTelIbHON 4acTH y4eOHOTo
mnaHa bioka 1 «lucuuminasl (MOLYIIN)».

3. TpeOoBaHus1 K pe3yJbTaTaM OCBOCHHS JUCHUILINHbBI

W3ydyeHne  AUCHMIUIMHBI — HAMpaBieHO Ha  (QOpMHUpOBaHUE  CIEIYIOMIMX
KOMITETEHIINM:

VYK-1 cnocobeH oOCyHIecTBISATh TIOUCK, KPUTHYECKUHA aHaIU3 W CHHTE3
nH(pOpMaIMY, MPUMEHSTh CHCTEMHBIN TOXO JUTS PEIICHUST MMOCTaBJICHHBIX 3a1a4. (

YK-2 cnocobeHn ompenensth Kpyr 3agad B paMKax IIOCTaBJICHHOW IeNd U
BbIOMpaTh ONTHMAaJbHBIE CIIOCOOBI MX PEIICHUS, UCXOIs W3 JACHCTBYIOUIMX MPaBOBBIX
HOPM, UMEIOIINXCS pECYPCOB U OTpaHUYEHUH.

[lepeuenp mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHHS MO JUCIMILIMHE, COOTHECEHHBIX
C IJIAaHUPYEMBIMU pPe3yJibTaTaMU OCBOEHHS 00pa30BaTEIbHOM MPOrpaMMBbl:



Kox n HaumeHnoBaHue
KOMITCTCHITHH
(pe3yabTaT OCBOCHUS)

Kox n HanMeHOBaHUE HHIMKATOPA
JIOCTHKEHUS KOMITETCHITUU
(cocTaBIsAOIIEH KOMIEHTEHITUHN )

HaumenoBanue nokasarest
OIICHUBAHHUS

(pe3ynbTaTa 00y4deHus 1Mo
JACITUTLINHE)

VYK-1. CiocobeHn
OCYIIECTBIIATH TIOUCK,
KPUTHYECKUH aHAN3 U
CHUHTE3 HHPOPMAIIUH,
MIPUMEHSITh CHCTEMHBII
MOAXOJT JJTsl PELICHHSI
MOCTABJICHHBIX 3a/1a4.

U J1-5yk-1 3HACT U TOHUMAET OCHOBBI
(hU3UYECKON CYIIHOCTH SIBIICHUIA,
MPOUCXOAAUINX B MaTepuaiax npu
BO3ACUCTBUH Ha HUX PA3IMYHBIX (GAaKTOPOB B
YCIIOBHUSIX IPOU3BOACTBA U
9KCIUTYaTalMM3aBUCUMOCTb MEXKAY COCTABOM,
CTPOEHHUEM U CBOMCTBAMHU MAaTEPUAJIOB B
paMKax CUCTEMHOT0 NOAXO0Aa Ul PELICHUS
[IOCTABJICHHBIX 3aJa4

3HaTB CTPYKTYpY, CBOWCTBa, CTpOCHHE U
KJIaCCU(UKAIMIO Pa3IUYHBIX COBPEMEHHBIX
MaTepHalioB,  CIOCOOBI HMX  00paboTKwy,
¢busHIeCKyro CYIIHOCTh SIBIICHUH,
MIPOUCXOAIINX B MaTepHaniax B YCIOBHAX
MIPOM3BOJICTBA M JKCIUTyaTallul W3ICIHHA W3
HHUX TIOJ BO3JEHCTBHEM BHEUIHMX (DaKTOPOB
(HarpeBa, OXJTaXICHUS, JABJICHUS | T. 1.), HX
BIIHMSHHUE HA CTPYKTYPY

Ymern NIPOBOJUTD MHKPO- 51
MaKpOCKONMYECKMHA METOABl aHajiu3a |
CHHTE3a M3/ U3 Pa3IMYHbIX MaTEePUAJIOB;
BBIOMPAThH CIIOCOOBI M3MEHEHUs CTPYKTYPBI H

CBOICTB MaTepuaioB IUIst
obecrieueHUsTHE00X0IMMOTO YPOBHS
KayecTBa W3ACNMH W3 HHUX; pa3nnyaTh

MapKHPOBKY Pa3INYHBIX MaTEPHUAIIOB
Baagerp HaBBHIKAMH TIPOBEACHUS MHKpPO- U
MaKpOCKOIIMYECKOTO METOOB aHaiu3a |
CHHTE3a M3JENUI U3 Pa3InIHBIX MaTePHAJIOB;
BEIOOpa CITOCOOOB HM3MEHCHHS CTPYKTYPHI U

CBOMCTB MaTepHaloB Uil  oOecredeHus
HEO0OXO0JJUMOTO YPOBHS KauecTBa M3ACTU U3
HUX; oTpeieNIeHuUs MIPOLIEHTHOTO

COOTHOIICHHUSI XMMHYECKHX JJIEMEHTOB B
Marepuae Mo ero MapKUpoBKe

YK-2. Cnocoben
OonpenessiTh KpyT 3ajiau B
paMKax nocTaBJI€HHOMN
LIeTTH U BEIOUPATh
ONTUMAJIBHBIE CTIOCOOBI
HUX pELIEHUs], UCXOIs U3
JIEUCTBYIOIIUX IIPaBOBBIX
HOPM, UMEIOTIIUXCS
pecypcoB u
OrpaHUYEHUH.

NJ1-8yk-2 CriocobeH onpeaesiTh IPpaHuLbl
MPUMEHUMOCTH PA3ITHYHBIX MATEPHAJIOB B
paMKax MOCTABJICHHOM LETH U BHIOUPATh
ONTUMAITEHBIE CIIOCOOBI HX 00pabOTKH,
UCXO/IsI U3 PU3MKO-MEXaHUIECKUX CBOMCTB U
TEXHHUYECKUX YCIIOBHU Ha M3rOTOBJICHHUE

b51e3 (SN0

3Haer:  Mapku  KOHCTPYKUHOHHBIX U
HHCTPYMEHTAJIbHBIX ~ MAaTe€pPHalOB.OCHOBHBIE
TE€XHOJIOIMYECKHE CBOICTBa
KOHCTPYKLIMOHHBIX M  HHCTPYMEHTAJIbHBIX

MaTepHaJIOB, BHIBI U METOJBI TEPMHUYECKOM
00paboTKN KOHCTPYKIIMOHHBIX MaTepHaIOB.

Ymeer:pa3pabaTeiBaTh  NPEJIOKEHHE, 10
U3MEHEHHI0 MapKH MaTepHala y4YHUThIBas
paboTy neTamm B y3i€, €r0 MEXaHWYECKHe

CBOICTBa, TEXHOJIOTUIHOCTb,
obecreunBaroNnX BBICOKYIO HAJAEKHOCTh U
JI0JITOBEYHOCTh neTanei MaIlIH,
HHCTPYMEHTA 4 Jpyrux H3J1EIi
mpoheCCHOHATBHOM JIeSITENIHOCTH;
BEIOMpAaTh MapKy MaTepuana  yIUTHIBas

pabory JeTanu B y3J1€.IIPOBOJIUTH
Ka4eCTBEHHYI0 M KOJIMUYECTBEHHYIO OILIEHKY
TEXHOJIOTHYHOCTH TPUMEHSIEMOr0 Marepuaia
JleTajgeil MalllMHOCTPOCHHUS; OIpPEACIISITh BU/I,
METOJ] M CHOCO0 TEepMHYECKOH 00paboTKH
MaTrepuaia B 3aBUCUMOCTH OT ero (hu3uko-
MEXAaHHYCCKUX CBOMCTB n TEXHUYCCKHUX
YCIOBHII ~ Ha  M3TOTOBJEHHE  H3ZENN;
pa3pabaTbIBaTh TEXHOJOTHYECKHE MAapIIPYTHI
TEepMHYECKOH 00pabOTKN MaTepHajIoB.

Burageer:HaBbIkamMu orpezeeH s
TEXHOJIOTHYECKHX CBOMCTB MapokK
MaTEepHaAJIOB 3arOTOBKH, 00ECICUMBAIOLINX
9KOHOMHUYHOCTB, TEXHOJIOTUYIHOCTb u
KayeCcTBO  INPOCKTUPYEMOH  JeTamud |
3arOTOBKHM; HABbIKAMH Ha3HA4YCHHWs BHIA M




Kox u HaumenoBanue

Kon n HaumeHnoBaHve nHIUKAaTOpa

HauMmeHnoBanue nokazareis

KOMITETCHITHH JOCTHIKEHUS KOMITETCHITUU OIICHUBAHHUS
(pe3ynbTar OCBOCHUS) | (COCTaBISAIONIEH KOMIICHTCHITHH ) (pe3ynbTaTa 00y4deHus 1Mo
JACITUTLINHE)

VYK-1. CnocobeHn
OCYIIECTBIIATH TIOUCK,
KPUTHYECKUH aHAN3 U
CHUHTE3 HHPOPMAIUH,
MIPUMEHSITh CHCTEMHBII
MOAX O/ JJTsl PELICHHS
MOCTABJICHHBIX 3a/1a4.

W J1-5yk-1 3HACT U MOHUMAET OCHOBEI
(hU3UYECKON CYIHOCTH SIBIICHUIA,
MPOUCXOAAUINX B MaTepuaiax npu
BO3ACUCTBUH Ha HUX PA3IMYHBIX (GAaKTOPOB B
YCIIOBUSIX IPOU3BOACTBA U
9KCIUTYaTalMU3aBUCUMOCTb MEXKAY COCTaBOM,
CTPOEHHUEM U CBOMCTBAMU MAaTEpPUAJIOB B
paMKax CUCTEMHOT0 NOAXO0Aa Ul PEILIECHUS
[IOCTaBJIEHHBIX 3a4a4

3HAaTh CTPYKTYypy, CBOWMCTBa, CTpPOCHHC U
KIAaCCHU(DUKAIIUIO PA3JIMYHBIX COBPEMCHHBIX
MaTepHalioB,  CIOCOOBI HMX  00paboTKwy,
(u3nIeCKyIO CYIITHOCTh SIBIIEHUH,
MMPOUCXOAIINX B MaTepuaiaXx B YCIOBHSIX
MMPOM3BOJCTBA W JKCIUIyaTallMd WM3ACIHHA H3
HUX IIOJ BO3JACHCTBHEM BHEIIHHUX (PAKTOPOB
(HarpeBa, OXJTaXICHUS, JABJICHUS | T. 1.), HX
BIUSIHUC HA CTPYKTYPY

Ymern MIPOBOTUTH MUKPO- U
MaKpOCKOMMMYCCKUIA  METOJABl  aHaIW3a |
CHHTE3a U3JICNTUI U3 Pa3InYHbIX MaTCPHAIIOB;
BBIOMPAThH CIIOCOOBI M3MEHEHUS CTPYKTYPBI H

CBOICTB MaTepHuaioB IUIst
00ecIeyeHUTHE0OX 0 TUMOTO YPOBHS
KayecTBa WM3JENUH M3 HHUX; Pa3InudaTh

MapKHUPOBKY Pa3IMYHBIX MaTEPUAIOB
Baagerp HaBbIKAMHM TNPOBENEHUS MUKPO- H
MAaKpOCKOIMYECKOTO METOJOB aHaluu3a H
CUHTE3a U3JIEINIM U3 pa3INuHbIX MAaTEpHAIIOB;
BBIOOpa CHOCOOOB M3MEHEHHS CTPYKTYpPBI M

CBOMCTB MaTepHaloB Uil  oOecredeHus
HEO0OXO0JJMMOTO YPOBHS KauyecTBa M3ACTUI U3
HUX; oTpesieNIeHuUs MIPOLIEHTHOTO

COOTHOIICHUA XHMMHYCCKUX DOJICMCHTOB B
MaTepuajic 10 €ro MapKHupOBKE

MeTona TEPMHUYIECKOI 00paboTkH

MaTepuaioB.




4. O0beM IMCHUILIUHBI M BUAbI Y4eOHOM PadoThI

ounasn popma odyuenusn

aKaJ.4yacoB
Bun yaeOHOI gesTenbHOCTH Beero 110 CEMECTPaM
3 ceMm. 4 cem.
1. AynutopHsbie 3aHSTHS, YaCOB BCETO, B TOM YHCJIE: 144 - 64
* 3aHSTHA JIEKIMOHHOI'O THIIA, 32 - 32
* 3aHATHS CECMHHAPCKOTO THIIA. 32 - 32
NPAaKTUYECKHUE 3aHATHS 16 - 16
71a00paTOPHBIE 3aHATHS 16 - 16
B TOM YHCJIE 3aHATHS B opMe MPaKTUUECKON MOJITOTOBKU — - —
2. CamocrosiTenbHas padoTa CTY/IEHTOB, BCETO 80 - 80
— KypcoBas paboTa (IIpOeKT) — - —
3.IIpoMexyTodHasT aTTECTAIIHS: - IK3AMEH
9K3aMeH, 3auem C OYeHKol, 3a4em
O0BeM QUCHMILIMHEI B 3aYE€THBIX €IUHUIIAX 4 - 4
O0beM QUCIUILIMHEI B aKaJl. yacax 144 - 144

3a0unasn hopma odyuenus

Bup yueOGHOM nesTenbHOCTH

3aouHas popma 0OyueHus (akaf.

4acoB)

0 CeMecTpam
Bceero
5 cem. 6 cem.

1. AynutopHsbie 3aHSITHS, YaCOB BCETO, B TOM UYHUCJIE! 14 14 -

* 3aHATHUS JICKIHMOHHOI'O THUIIA, 6 6 -

* 3aHATHUSL CEMUHAPCKOTO THTIA! 8 8 -

MIPaKTUYECKHE 3aHATUS 4 4 -

n1abopaTopHbIe 3aHITH 4 4 -

B TOM YHCJIC 3aHATUS B (popMe MPAKTUIECKON MOJITOTOBKHU — - -

2. CamocrosiTenbHas padoTa CTy/IeHTOB, BCEro 130 130 -

— KypcoBasi paboTa (IIpOeKT) — -

— KOHTpOJIbHAs paboTa + -

3.IIpomexyTodyHas aTTeCTalus: 3K3aMeH -
9K3AMeH, 3a4em C OYEeHKOU, 3a4em

O0BeM QUCIUILIMHEI B 3aUE€THBIX €IUHUIIAX 4 4 -

O0BeM QUCIUAILIMHEI B aKaj. yacax 144 144 -




5. Conepkanne AUCHUILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM € yKa3aHHeM
KOJIMYECTBA AKAJeMHUYECKUX YACOB M BUA0OB Y4eOHbIX 3aHATHI

5.1. ConeprxkaHue TUCHMILIMHBI

Tema 1. ATOMHO-KPUCTAJUIMYECKOE CTPOCHUE U CBOMCTBA METAJUIOB U CILIABOB.

Tunel KpUCTAIUIMYECKUX CTPYKTYp, HX Xapaktepuctuka. JledexTsr aTtomHO-
KpucTajuinueckoro crpoenusi. Kpusast Onunra.

Tema 2. Kpucrammmszanuu MeTaJuIoB.

TepMoIMHAMHUYECKHE OCHOBBI CAMONPOU3BOJIbHOM MEPBUYHOM KPUCTAJUIA3ALINAM.
Pasmep kpucramuioB. He camornpou3BoibHAasT NEpBHYHAS KPUCTALIM3AIUS, OCHOBBI
MoAuUITIPOBaHUS, MOAU(PUKATOPHI TYTOIUIABKUE W  TIOBEPXHOCTHO AaKTUBHEIE.
BropnuHnas kpucramm3zanus.

Tema 3. Haksien, npesl ¥ peKpUCTALTU3AIMOHHBIE MPOIECCHI.

MexaHu3M xo0JI0AHOU TiacTudeckoit nedopmanuu. [Tnactuueckas gedopmaius B
MeTtaiax. Biausiaue Ha cBoiicTBa. Bo3Bpar. Otapbix. [lonuronuzanus. Pekpucraminzanus
NEpBUYHAS U BTOpUYHAs. J[MarpaMMbl peKpUCTAILTA3ALUN

Tema 4. Ctpoenue ciiaBoB. JluarpaMMbl COCTOSIHUS, WX aHAJIU3.

['eTeporeHHbIE CTPYKTYPHL.

XUMHAYECKHE COCAVMHEHUS U UX Pa3HOBUIHOCTH. TBepapie pacTBOpbl. PacTBOphI
Ha OCHOBE OJHOM W3 KOMIOHEHT. OTpaHWYEHHbIE W HEOTPAHUYEHHBIC TBEP/bIC
pacTtBOpHBI. TBepabIE pacTBOPHI HA OCHOBE XUMHUYECKUX COCIUHECHUMN.

YnopsiioueHHbIE TBEPABIE PACTBOPBI. METOIbI MOCTPOCHUS AUArPAMM COCTOSTHHS.
Meroabl aHanmu3a auarpamMM COCTOSIHMS (TpaBuiio (a3, MpaBUIO KOHUEHTpaluil) Ha
NpUMEPE AUarpaMMbl COCTOSIHHSI JUISI Ciiy4dass HEOTPaHWUYECHHOM pPacTBOPUMOCTH
KOMITOHEHT B TBEPAOM COCTOSIHUHU.

AHaJIN3 JuarpaMM COCTOSIHUS JIBOWHBIX CIUIABOB: I Clly4ass OTPaHUYECHHOU
pacTBOPUMOCTH  KOMIIOHEHT B  TBEPAOM  COCTOSHUM; JJIs  Clydas IIOJHOU
HEPACTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSSHUM W s ciy4dass oOpa3oBaHMs
YCTOMYHUBBIX POMEKYTOUHBIX COCIUHECHUM.

Tema 5. XKenezoyriepoaucThie CIUIABHI.

Komrmonentsl u (a3pl B cmiaBax xeje3a C YIVIEpOAOM. AHaIU3 JuarpaMMbl
COCTOSIHUS KEJIE30 — IEMEHTHT.

JlmarpamMMa cocTOsiHMSA CIUIaBOB jkene3o0 — rpadut. [Ipoueccsl rpaduTusamum.
Knaccudukanus crmaBoB. Ctanu u dyryHel. CTpyKTypa, CBOMCTBA U MPUMEHSIEMOCTh
0eNbIX, OTOCJIEHHBIX U CEPBIX, MOAUDUIIMPOBAHHBIX U BHICOKOMPOYHBIX YYTYHOB.

Tema 6.Teopus U mpakTUKa TEPMUYECKONH 0OPAOOTKH CTAIIH.

[IpeBpamieHnss Tpu HArpeBe 10 ayCTEHUTHOro cocTosinus. IIpeBpanieHue
ayCTEHUTA MPU OXJIAXIECHUU U nepeoxyaxacHuu. IlepautHoe npespamenue. benuutHOE
npespaunieHue. MaprencutHoe npeBpainieHue. [Ipespalienus npu OTIycKe CTaiu.

[Ipaktuka TepmooOpaboTku. HarpeBatenpHbie YycTpoiicTBa. OXIaxkaaronue
cpenbl. 3ammTa OT OKHCJICHHS MpU TEepMooOpaboTke. Buasl TepmMooOpabOTKU CTaiH.
Orxur ctanu. Hopmanuzanust ctaim.

3akanka cramu. Beibop temmeparypbl. OxnaxkiaeHue. BHyTpeHHUE HampsiKeHUS.
3aKanMBaeMOCTh M MPOKATMBAEMOCTh cTain. CriocoObl 3akanku craiu. OTIyCK CTaw.
O6paboTka xosmoaoM. TepMoMexaHudeckast 00paboTKa.



[loBepxHOCTHOE ympouyHeHue cTaid. [loBepxHOCTHas 3akajika. XHMHKO-
Tepmuueckas  oOpaborka.  Ilemenrtanus.  AzotupoBanue.  HurtpouemeHtarus.
Juddy3nonHass MmeTamiu3anus.

Tema 7. Cranu OOBIKHOBEHHOTO KayecTBa U CIHEIHUAIBHOTO Ha3HAYEHUS,
KOHCTPYKITMOHHBIE, UHCTPYMEHTAJIbHBIE CTAJIA U CIUJIaBBI.

Cramu OOBIKHOBEHHOTO KadecTBa, MAapKUPOBKAa, Ha3HAaYeHHWE U  00JacTH
npumeHeHus. CTaid CHeNUAJbHOTO Ha3HAYCHUWS: [UJI1 JIUCTOBOM H  OOBEMHOM
IITAMIIOBKH;, HArapTOBaHHBIC CTaJIM; aBTOMAaTHBIC cTalu. JlernpoBaHHbIe cTamu. Biausaue
JETHPYIONIUX D3JIEMEHTOB Ha CTPYKTYpy W cBoucTBa craned. Krnaccudukamums u
MAapKHAPOBKA CTaJEH.

KOHCTpYKITMOHHBIC CTAIM M WX Pa3HOBUIHOCTH: IIEMEHTYEMBIE, YyIIydIllaeMEbIe,
MPY>KWHHBIE, TTAPUKOIIOIITHITHUKOBEIE, BEICOKOTIPOYHBIC, CTPOUTEILHBIC U apMaTypHEIE.
CrtpykTypa, TepMo0OOpadOTKa, HA3HAUYCHHUE W 00JIACTH MPUMEHEHUS KOHCTPYKIIMOHHBIX
cTajiei.

NucTtpymeHTanibHble cTaiii M civiaBbl. CTanu JUisl pexylUX HHCTPYMEHTOB:
yIIAEPOIUCThIC, JIETUPOBAHHBIC, OBICTpOpEXKyIIMEe. MeTamiokepaMuYecKue TBEPIbIe
crutaBel.  CTtayid  JUis  U3MEPHUTENbHBIX  HMHCTpyMeHTOB. CTanmu Il IITaMIIOB
nehOpMHUPOBAHUS B XOJIOJHOM M TOPSIYEM COCTOSIHUSIX.

Tema 8. Craym u criaBel ¢ 0COOBIMH CBOMCTBaMHM. [[BETHBIC METaIbI U CILIABEL.
HeMmerannmaeckue MaTepuaibl.

Koppo3noHHOCTOMKHME CTaM W CIUIAaBbl. JKapoymopHbBIE CTaIM W CIUIABBI
MaruuTHble W HEMarHWTHBIE CTadW M CIulaBbl. CTalld W CIUIaBBl TMOHMXEHHOTO U
MOBBIIICHHOTO  3JIEKTpoconpoTuBiacHUs. CepnpoBoguukn. CTaad ©  CIUIaBBI  C
0COOEHHOCTSIMU MOJTYJISI YIIPYTOCTH M TETIOBOTO KO3 (OUIIMEHTA PACIITPCHHUS.

CrnaBel Ha ocHOBe meaw. JlaryHm m Opon3bl. CrjlaBel Ha OCHOBE aTFOMHUHMS.
Jluteitneie u  ngedopmupyembie craBbl. [lpunom u  6a66uthl. Krnaccudukarms
HEMETaUTMYECKUX MaTepHaoB.



5.2. Pa3aesbl, TeMBbI JUCHHUIIMHBI M BUAbI 3aHATHI

ounasn hopma ooyuenusn

Buppl 3aH4THH, BKJIIOYas CAMOCTOSITEINBHYO Kon
paboTy CTYJIEHTOB (B akaJ.4acax) WHIUKAaTOpa
HaumenoBanwue paznena, 3aHATHS 3aHATHS camoc— JOCTHKECHUS
Ne TEeMBI JUCITUTITMHBI JIEKIMOHHOTO | CEMHHApPCKOIO | TOsITeNbHAas | KOMIIETEHLIUU
/i THIIA TUMA / U3 HUX B pabora
dhopme
MPAKTUYECKOU
MOJTOTOBKHU

Tema 1. AToMHO- N-5yk1
1, | KPHCTAlIMYECKOE CTPOCHHE M 5 i 5 N/1-8vyk-2

CBOWCTBA METAJIOB H

CIUIaBOB
2 Tewma 2. Kpucrannuzanuu 4 i 12 N-5yk1

" | meramios. NJ1-8yk-2

Tewma 3. Haxuen, npex 1 N/I-5yk1
3. | peKkpucTaUIM3aMOHHBIC 4 2 12 N/1-8vyk-2

ITPOIIECCHI.

Tema 4. CTpoeHuUE CILIaBOB. NJI-5vk-1
4, | JluarpaMMbl COCTOSTHUS, UX 4 2 16 NJ1-8yk-2

aHaIn3.

Tema 5. NJ1-5yk-1
5. | Keneszoyrnepoaucreie 4 2 12 N-8yxk-2

CILIaBBHI.

Tema 6. Teopus u MpakTHKa NJ1-5vk-1
6. | TepMuyeckoit 0OpaboTKH 6 6 10 N-8yk-2

CTaJIH.

Tema 7. Cranu NJ1-5yk-1

OOBLIKHOBEHHOI'O KauecTBa U N/1-8yk-2
7 | creUManbHOTO Ha3HAYCHNUS, 4 9 5

KOHCTPYKIIMOHHBIE,

WHCTPYMEHTAJbHBIE CTAIH U

CILTaBEHI.

Tema 8. Crayin 1 criaBbI € NJ1-5vk-1

0COOBIMH CBONCTBAMH. N/1-8yk-2
8. | LiBeTHBIC METALIBI U CILJIABHI. 4 2 6

Hemeramnnueckue

MaTepUabl.

Hroro 32 16 80




3a0unasn popma odyuenus

Bupl 3aHsTHH, BKIIIOYas CaMOCTOSITEIbHYIO Kon
paboTy CTYJIEHTOB (B akaj.yacax) WHJUKaTOpa
HaumenoBanue paszzena, 3aHATHS 3aHSATUS camoc— JOCTUKEHUS
TEMBI JUCIUILTAHBI JEKIMOHHOTO | CEMHUHApPCKOro | TOATEIbHAs | KOMIIETEHIUU
Ne THTIA TUTA / U3 HUX B pabota
/o bopme
MPaKTUYECKOU
MOJATOTOBKH
3aouHas / saounasn / UIIY | 3aounas /
Uiy uiry
Tema 1. AromHO- NJ1-5yk-1
1, | KPUCTAILIMYECKOE CTPOCHHE I 1 10 N-8yxk-2
CBOMCTBA METAJLJIOB U
CILUIaBOB
5 Tewma 2. Kpucranmnuzanuu 1 18 NJ1-5vk-1
" | MeTaios. N1-8yxk-2
Tema 3. Haxuen, npex u N/1-5yk1
3. | peKpucTaNIu3aIMOHHbIC 1 20 N/1-8vyk-2
ITPOIIECCHI.
Tewma 4. CTpoeHue criaBoB. NJ1-5vk-1
4. | JluarpaMMbl COCTOSIHUS, HX 1 2 18 N-8yk-2
aHalu3.
Tema 5. N-5yk1
5. | XKenezoyriepoaucTsie 1 18 N/1-8vyk-2
CILTaBEHI.
Tema 6. Teopus n npakTHKa N/1-5yk1
6. | TepMuueckoit 06paboOTKH 1 2 18 N-8yk-2
CTaJIN.
Tema 7. Cranu NJ1-5vk-1
OOBIKHOBEHHOT'O KayecTBa U NJ1-8yxk-2
7 | CHEIHANLHOTO HA3HAYEHHS, 14
KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJILHBIC CTAH U
CILIaBBHI.
Tema 8. Ctanu u CIuIaBbl C NJI-5vk-1
0COOBIMH CBOICTBaMHU. N-8yxk-2
8. | LiBeTHBIEC METAUTBI M CIIJIABHI. 14
Hemerannuaeckue
MaTEpHAIIBL.
Hroro 6 4 130




5.3. [lepeyeHb MPaKTHYECKUX 3AHATHI

Ne HaumenoBanune CopepkaHue MPakKTUYECKUX 3aHATUN O0BeM QUCHUILIMHEI B aKaj. yacax
n/m pazzena, TeMbl ouHasi opMa | OYHO-3a04Hasi | 3a04Has popma
JUCLIUIIAHBI oOydyenus | popma oOyyeHHs o0y4YeHHS
/ NIy / UITY
Tema 1. AToMHO- Tunbel KpUCTAUTMYECKUX CTPYKTYP, UX XapakTepuctuka. [{edekTsl aTOMHO-
1 [epucTaminyeckoe Kpuctaunuaeckoro crpoenus. Kpusas Ogunra.
CTPOCHHE U CBOWCTBA
METaJJIOB U CILJIABOB
Tema 2. TepmoanHamMuueckue OCHOBBI CaMOITPOU3BOJILHOMN NEePBUYHOU
KpucTtayumm3auuu. Pasmep kpucraimios. He camonpoun3BoiibHast IepBUYHAS
2. | Kpucrammmzanuu
METAILIOB. KpUCTaJUIM3aLus, OCHOBBI  MOJU(MULIUPOBAHUSA, MOaU(PUKATOPBI
TYTOILUIABKUE Y TOBEPXHOCTHO aKTHUBHbIC. BTOpHUYHAsI KpUCTAIUTA3ALMSL.
Tema 3. Haxkurern, MexaHu3M  XOJIOAHOM IIacTU4eckod aedopmanuu. Ilnactudeckas
3 npea u nepopmanusi B MeTayutax. BmmsuHue Ha cBoiictBa. BosBpar. Otapix. 5
" | pekpucramnuzanuod | [lomuronumsanusa.  Pexpucramimzanuss NepBUYHAsE U BTOpPHYHAS.
HBIE MTPOLECCHI. JnarpaMMbl peKpHCTaNIM3ALNT
['eTreporenHsbie CTPYKTYpHI.
XUMUYECKUE COCIMHEHUS M HUX PA3HOBUIHOCTH. TBepIble pacTBOPBI.
PactBoppl Ha oOCHOBE OJHOW U3 KOMIOHEHT. OrpaHWYEHHBbIE H
HEOIPaHWYEHHBIE TBEPIbIE PACTBOpBI. TBepIble pacTBOPhl Ha OCHOBE
Tema 4. Ctpoenue XUMHUYECKUX COCIMHEHUM.
CILJIABOB. YnopsanoyeHHble TBEPAbIE PACTBOPBI. MeETOAbl MOCTPOEHHS AUArpamm
4. | lmarpamMmsbl coctossHUSI. MeTonpl aHanM3a AuarpaMMm CcocTosHUs (mpasuiio (a3, 2 2
COCTOSIHUSI, MX MIPaBUJIO KOHIIEHTpPAIMi) Ha TPUMEPE AUarpaMMbl COCTOSIHHS TSI CITydast
aHaJIM3. HEOIPAaHUYEHHOW PACTBOPUMOCTH KOMIIOHEHT B TBEPJOM COCTOSHUMU.
AHanmu3 JguarpaMM  COCTOSIHHMSI  JIBOWHBIX — CIUTABOB: IS CIIydas
OTPaHUYEHHOM PACTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSIHUH; IUIS
Cy4dasl IOJIHOM HEPacTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHUU U
JUTsI ciydasi 00pa30BaHMs YCTOWYHMBBIX IPOMEKYTOUHBIX COSTMHEHUH.
Tema 5. KommonenTsl u ¢a3pl B CIUlaBax Jkejne3a ¢ yriepoaoMm. AHanu3
5. | Wenesoyriepocr JIAarpaMMbl COCTOSIHUS KEIE30 — IEMEHTHT. 2 2

bIC CIIJIaBBbI.

Juarpamma cocTosiHMSI cIlaBoB  Jkene3o — rpadur. Ipoueccs

rpadutnzanmu. Knaccudukarms cruiaBoB. CTaiau U UyTyHBI.




Tema 6. Teopus u

IIpeBpalienus npyu HarpeBe A0 ayCTEHUTHOTO cocTosHus. lIpeBpaienue
ayCTeHWTa IpU OXJaXIEHUU U nepeoxyaxiaeHuu. llepautHoe
npeBpaileHye. bellHuTHOe npeBpanieHue. MapTeHCUTHOE IIPEBPALLICHHUE.
ITpeBpanieHus npu OTIYCKE CTAJIH.

[TpakTuka TEPMOOOPAOOTKH. HarpesarenbHble yCTpoOICTBa.
Oxnaxxnaromue cpefpl. 3aluTa OT OKUCIEHUS IpU TepMooOpaloTKe.

IIpaKTHKa Bunast Tepmoobpabotku cranu. Omxur cranu. Hopmanu3zamus cranu. 6
TEPMUYECKOU 3akanka crand. Bwibop Temmeparypel. OxnaxnaeHue. BrHyTpeHHUHe
00paboTKH CTalIH. HANPSDKEHUS. 3aKaaMBacMOCTh M IMPOKATWBAeMOCTh cTaid. CrocoObl
3aKaJIKU CTaJIH. Otnyck CTaJIN. O6paboTtka XOJIOZIOM.
Tepmomexannueckasi o0paboTKa.
[ToBepxHOCTHOE ynpouHeHHe cTand. [loBepxHOCTHAs 3aKanka. XHUMHUKO-
TEpMUYECKast o0paboTka. LlemenTarus. AzoTHpOBaHUE.
Hutpouemenrarus.
Tema 7. Cranu BimsiHue nerupyrommx 3J€MEHTOB Ha CTPYKTYpy M CBOMCTBA CTajei.
OOBIKHOBEHHOT'O KoHCTpyKLIMOHHBIE CTalld M MX Pa3HOBUIHOCTU: IIEMEHTYEMBbIE,
KayecTBa U yIy4lIaeMble, TPYKUHHBIC, IIAPUKOIOIIIMITHUKOBBIE, BHICOKOIIPOYHEIE,
CMELUAIBHOTO CTpouTeNbHbIe U apMaTypHble. CTpyKTypa, TepMOOOpaboTKa, Ha3HAYCHHE 5
Ha3Ha4YeHUs, 1 00J1acTH NPUMEHEHHUSI KOHCTPYKIIMOHHBIX CTaJeH.
KOHCTPYKLIMOHHbIe, | HCTpyMeHTanmpHble cTasii M cmiaBel.  Cramu A pexylux
MHCTPYMEHTAJIbHBIE | HHCTPYMEHTOB: YIJIEPOAUCTHIE, IETUPOBAHHbIE, OBICTPOPEXKYIIIHE.
CTaJIM U CIJIaBBL.
Tema 8. Cranu u Koppo3uonHocToiikue ctanu u criiaBbl. JKapoynopHbsle CTaau U CIUIaBbI.
CIJIaBbl C OCOOBIMU | MarHuTHblE W HEMarHuTHbIE cTand M ciutaBbl. CTaiM W CIUIaBbl
CBOMCTBaMHU. MOHMKEHHOTO u MOBBILIEHHOT'O AJEKTPOCONPOTUBIICHHUS.
I{BeTHbIe MeTa)IBI M | CBEPIPOBOTHUKH. 2
CILIaBBHI.
Hemerannuueckue
MaTepUabl.
UTOoro 16




5.4. IlepeveHsb J1adopaTOPHBIX padoT

Ne HanmenoBanue pasnena, TEMBI HaunmenoBanue 1abopaTtopHoii paboThI O0beM JUCUMILIMHBI B aKaJl. Yacax
n/m JUACHUATUIUHBI ouHas opma |o4HO-3a0uHas popma| 3aouHas Gpopma
oOydeHus obOyuenus / UITY | oOyuenus / UITY
(npu Hanuuuu) (npu Hanuuuu)
1. Bnusinue cremnenu xonoaHoW nedopMalui Ha CTPYKTYpY H
Tema 3. Haxuer, ipen u CBOICTBa METAJIJIOB. 2
PEKPUCTAIUIN3ALOHHbIE MIPOLIECCHI. Bnusinue TemnepaTypbl HarpeBa Ha CTPYKTYPY U CBOWCTBa
XO0JIOAHOJIehOPMHUPOBAHHOTO METaJlIa
2. MertannorpaduuecKuil aHaIi3 METAJUIOB U CILIABOB.
Tema 4. CTpoeHHE CIUIABOB. 2 )
JIHArPaMMbI COCTOSHI, WX AHAJHS, JuarpamMma cOCTOSHUS HKEINE30yTIEPOHUCTBIX CILIABOB.
VYnbTpa3BykoBas AeeKTOCKONHS AeTalei.
3. N3yuenue MUKPOCTPYKTYpHI CTAIH B PABHOBECHOM
Tema 5. Xene30yriepoaucTrie CIIaBhl. | COCTOSHUU. 2
W3yuenue CTpyKTypbl M MEXaHHUECKUX CBOMCTB YYTYHOB
4, N3mepenue TBepAOCTH METAIIOB U CILUIaBOB
M3ydenue CTpyKTypbl CTajieil B HEPAaBHOBECHOM COCTOSIHUM
OTnyck 3aKaleHHON CTalu.
Tema 6. Teopus u nmpakTuKa
TepMHUECKO 0BPaGOTKH CTAH, Omnpenenenue MPOKAINBAEMOCTH CTAJIH. § 6 2
N3ydeHnne MUKpPOCTPYKTYPHI CTAIBHBIX JI€Talel mocie
LIEMEHTaIUU
MapkupoBKa ¥ Ha3HaY€HUE CTaJIeH
5. Tema 7. Ctanu 0OBIKHOBEHHOTO N3ydeHne MUKpOCTPYKTYpBl HHCTPYMEHTAIbHBIX CTAJICH U
KauecTBa U CHEINaIbHOI0 HA3HAYEHHUs, | CIUIaBOB )
KOHCTPYKLMOHHBIE,
WHCTPYMEHTAJIbHBIE CTAJIM U CIUIABBL
6. Tema 8. Ctanu ¥ CIUIaBbl ¢ 0COOBIMHU N3yuenue CTpyKTypHI IIBETHBIX CIIABOB
cBoiictBaMu. L{BeTHbIE METAJIIBI U MuUKpOCTPYKTYpPHBIN aHAJIU3 JIACTMACC 2
crutaBbl. HeMeTamnueckue
MaTepuabl.
Hroro 16 4




5.5. 3aaHus 1J151 CAMOCTOATEIbHOM padoThI CTYIEHTOB

Nen/m | HaummenoBanue pasjena, 3ajanusi, BOMPOCHI, JIsl CAMOCTOSATEILHOTO N3YUYeHUs (3a1aHus) O0beM IUCIMUIUIMHBI B aKaJl. yacax
TEMBbI JUCUHUILINHBI O4Has OYHO-3a04YHasi | 3ao4yHas Gopma
¢dbopma (dhopma oOyueHUs 00yueHUs
00y4JeHHUS / NIy / UITY
1. Tema 1. ATomHO- THuIbI KPUCTATMYECKUX CTPYKTYp, UX XapakTepucTuka. JledexTor
KPUCTAJIIINYECKOE aTOMHO-KpHCTaJuInuecKoro crpoenus. Kpusas Oaunra. 6 B 10
CTpOCHHE U CBOICTBa
METAJIJIOB U CIIJIaBOB
2. TepMoaMHAMUYECKHE OCHOBBI CaMOMPOU3BOJIBHONW TMEPBUYHOU
Kkpuctaumm3auuu. Pa3smep kpucrtauioB. He camonpousBoibHas
Tema 2. Kpucramum3zauuu
METAILIOB. MepBUYHAS  KPHUCTAJUIM3alds, OCHOBBI  MOIU(HUIIMPOBAHMS, 12 - 18
MOIU(UKATOPHl ~ TYrOIUIABKME W  IOBEPXHOCTHO  aKTHUBHBIE.
BropuuHnas kpucTamuimn3aimsi.
3. MexaHu3M XOJIOMHOU TutacTHueckor nedopmanuu. [lnactuueckas
Tema 3. Haknen, npea u o
nedopmanus B Metaiuiax. BousHue Ha cBoiicTBa. Bo3spar. OTabIX.
PEKpUCTATUTU3ALUOHHBIE 12 - 20
- [Tonuronnsauus. Pekpucrannuzanus mnepBUYHAss U BTOPHUYHAS.
JunarpaMmbl peKpuCTaNIN3aALUU
4. I'eTeporenHsie CTPYKTYpHI.
XUMUYECKUE COEIMHEHUS M WX PAa3sHOBUIHOCTH. TBepnble
pacTBOopbl. PacTBOppl Ha OCHOBE OJHOM W3 KOMIIOHEHT.
OrpaHvyeHHbIE U HEOTPAaHUYEHHBIE TBEPAbIE PAaCTBOPHL. TBepjbie
pacTBOpBI HA OCHOBE XUMUYECKUX COEAMHEHUH.
YnopsaoueHHble TBEpPAbIE PACTBOPHL. MeToabpl MOCTPOEHHUS
Tema 4. Ctpoenue JUarpaMM COCTOSIHMSI. MeTojabl aHaliv3a JuarpaMM COCTOSIHUS
CIUIaBOB. J[MarpaMmsbl (mpaBusio (a3, MpaBUIIO KOHIEHTpalMi) Ha MpUMEpe AUarpaMMbl 16 - 18
COCTOSIHUSI, UX aHAJU3. COCTOSIHUSL ~ JUIsl  Ccllydas  HEOTPAaHMYEHHOH  PacTBOPUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSIHHH.
AHanu3 AuarpaMM COCTOSIHHS JBOMHBIX CIIJIaBOB: ISl clilydast
OTpaHMYEHHOW PacTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSIHHUM;
JUISL ciydasl TOJIHOM HEpacTBOPUMOCTH KOMIIOHEHT B TBEPAOM
COCTOSHMM W Jns  cilydas  oOpa3oBaHUS  yCTOWYMBBIX
IPOMEKYTOUHBIX COETUHEHUH.
5. Tema 5. KomnoneHTsl 1 (a3bl B CIUlaBax >Kejle3a C YIIepoaoM. AHaiu3 12 B 18

KenezoyrnepoaucTeie

JuarpaMMBbl COCTOAHUA KEJIC30 — HEMCHTHUT.




CIIJIaBBI.

Juarpamma coOCTOSIHMS CIIaBOB jkene30 — rpadur. Ilporecchb
rpadutuzanun. Krnaccudukanus crutaBoB. CrTamm M UyTyHBL
CtpyKTypa, CBOWCTBA M TPHUMEHSIEMOCTh OENbIX, OTOCIECHHBIX W
CEpPbIX, MOIU(PUIIMPOBAHHBIX U BHICOKOIIPOYHBIX YYTYHOB.

Tema 6. Teopus u
MPAKTUKA TEPMUYECKOM
00paboTKH cTalIH.

[IpeBpamenust mpu HarpeBe OO0 AYCTEHUTHOTO COCTOSHUS.
[TpeBpaiieHre aycTeHUTa MPH OXJAXKICHUM U NEPEOXJaKICHUU.
IlepnutHOE [IpeBpallCHUE. beiitnuTHOE [IpeBpallCHHE.
MaprencutHoe npeBpaiienue. [IpeBpalienus npu oTIycKe CTaH.
[Ipaktuka  TepmooOpaboTku.  HarpeBarenbHble — yCTpPOWCTBA.
Oxnaxjaromuye  cpeapl.  3amuTa  OT  OKHMCIGHHA  IIpH
TepMoobOpaboTke. Buasl TepmMooOpaboTku cramu. OTKUT CTaNH.
Hopmanuzanus cranu.

3akanka cranu. Beibop Temmepatypel. Oxinaxaenue. BHyrpenHue
HamnpsDKeHUs.  3aKajliBaéMOCTb M MPOKAJIMBAEMOCTh  CTaJlu.
Crioco6s1 3akanku cramd. Ortmyck cramu. OOpaboTka X0I0a0oM.
Tepmomexanuueckas ooOpaboTKa.

[ToBepxHOCTHOE yrnpouHeHue cTanu. [loBepXHOCTHas 3akajka.
XuMHuKo-TepMuueckas obpaborka. llemeHtanus. A3oTHpoOBaHHUE.
Hutpouementauus. Auddy3rnoHHas MeTalan3ausl.

10

18

Tema 7. Cranu
OOBLIKHOBEHHOI'O KauecTBa
U CIENHUAIBLHOTO
Ha3HAYEHMUS,
KOHCTPYKIIMOHHEIE,
WHCTPYMEHTAIILHBIE CTATH
U CIIJIaBBI.

Cranu OOBIKHOBEHHOTO KadyecTBa, MAapKUpPOBKA, Ha3HAu€HUE U
obmactu mnpumeHenus. Cranu CHEIUAIBHOTO HA3HAYEHUS: IS
JUCTOBOM U OOBEMHOW IITAMIOBKH; HarapTOBaHHBIC CTalu;
aBTOMAaTHbBIC CTad. JlernpoBaHHBIC CTANH. BIHSHHE JISTUPYIOIIHX
AIIEMEHTOB Ha CTPYKTYpy M cBoiicTBa craneil. Knaccuduxamus u
MapKHpOBKa CTAJIEH.

KoHCTpyKIIMOHHBIE CTald M WX Pa3HOBUAHOCTH: IIEMEHTYEMBbIE,
yITydinaeMbie, MPY>KUHHBIC, MIAPUKOIIOIITUITHUKOBBIE,
BBICOKOIIPOYHBIE, CTPOHWTENbHBIE U apmaryphbele. CTpykTypa,
TepMooOpaboOTKa,  HA3HAUYeHWE W  00JIaCTM  TPUMEHEHUS
KOHCTPYKIITMOHHBIX CTaJCH.

WucTpyMeHTaIbHBIE CTamd W ciiaBbl. CTaimm I PeKYIIHX
WHCTPYMEHTOB: YTIEPOAUCTHIE, JIETHPOBAaHHBIC, OBICTPOPEKYILIHUE.
MeramokepaMmuyeckue TBEPbIC CILJIaBBI. Cranu TUISt
U3MEPUTENbHBIX ~ WHCTpyMeHTOB.  Cramm 1O  IITaMIoB
Je(OPMUPOBAHHUS B XOJIOJTHOM H TOPSTIEM COCTOSHUSX.

14




Tema 8. Ctanu U CIuIaBbI
C 0COOBIMH CBOMCTBAMHU.
LIBeTHBIC METAILIIBI K

Koppo3uonHocroiikue cranu M cruiaBbl. JKapoynopHsle cranud U
crulaBbl. MarHuTHbIE M HEMarHUTHbIE cTalu U ciuaBbl. Ctanu u
CIUIaBbl MOHMXEHHOI'O M IOBBIIIEHHOI'O 3JIEKTPOCONPOTHUBIICHUS.
CeepnpoBoguuku. CTanu U CIUIaBbl ¢ OCOOEHHOCTSIMM MOJYJIS

CTLJIABBI. YIPYTOCTH U TETIOBOTO KO3 (HUIIMEHTA PACIINPEHUS. 6 14
Hemerannnueckue CmnaBel Ha ocHOoBe Menu. JlaTynu u OpoH3bl. CriaBbl Ha OCHOBE
MaTepUaIbL. amomunus. Jluteiinpie n aedopmupyemsie cruiaBbl. [lpumon wu
06a00uTh1. Knaccudukaims HeMeTaUIMYeCKIUX MaTeprasoB.
UTOro 80 130

6. PacueTHo-rpajduueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas padora

Kypcosasa paboma ne npedycmompena.

8. KypcoBoii npoexkTt

Kypcosoii npoexm ne npedycmompet.

9. KonTposabHas padora
Konmponvnas paboma npedycmompena no 3ao0unoti goopme 0oyueHus

10. OueHOYHbIE CPEACTBA 1JIsl IPOBEIACHHS TEKYIIEro KOHTPOJIS H IIPOMEKYTO4HOI aTTecTanun’

OueHuBaHue pe3ysbTaToB OOYYEHHS MO AUCLMILIMHE U YPOBHS CPOPMUPOBAHHOCTH KOMITETEHLIUN (4aCTU KOMIIETEHLIUN)
OCYUIIECTBJISIETCS B paMKax TEKYILIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUYHOH aTTecTallud B COOTBETCTBUU ¢ DoHAOM

OLCHOYHBIX CPCACTB.

1
B Oannom pasoene npugoOsimcs npumepsbl OYeHOUHbIX CPeoCcma




IlepeyeHb BONPOCOB K IK3aMEHY:
1.  M3o6pa3ute nuarpaMmy COCTOSIHUSI JBOMHBIX CILJIABOB JUJISl CIy4asl MOJHOU
pacTBOPUMOCTH KOMIIOHEHT B TBEPJOM COCTOSIHUHM, HaHecuTe oOjacTu (ha30Boi
OJIHOPOJTHOCTH, MOCTPOWUTE KPUBYIO KPHUCTAIM3AIMHU C MPUMEHEHUEM IpaBUiia
da3, onpenenure XUMUYECKUN cocTaB ¢a3 B AByX(ha3HOU 00yacTH, OnpeneauTe
o0Bbembl (a3 B IByX(a3HOW 00nacTH, NalTe XapaKTEPUCTHKY CIUIaBa B TBEPIOM
COCTOSIHHH.
2. HM3ob6pasute muarpamMmy COCTOSIHHS JBOMHBIX CIUIAaBOB JJI CIydasl MOJHOU
HEPACTBOPUMOCTH KOMITIOHEHT B TBEPJIOM COCTOSIHMH, HaHEcUTe o0iactu (pa3oBoit
OJHOPOJHOCTH, [JJs JO OBTEKTHYECKOrO CIlaBa IOCTPOMTE  KPHUBYIO
KPUCTAIUIM3AI[MN C IPUMEHEHHEM MpaBuia (a3, OnpeaenuTe XUMUIECKHI COCTaB
da3 B aByxdazHoit obnactu, ompenenute o0beMbl (a3 B nByxda3zHOH 00acT,
JalTe XapaKTepUCTUKY CIJIaBa B TBEPJOM COCTOSTHUU.
3. H300pazute nuarpaMMmy COCTOSIHHUSI JBOWHBIX CIUIABOB JUJISL  CIIydas
OrPaHUYEHHON PpAaCTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUM, HaHECUTE
obnactu (a30BOM OJHOPOJIHOCTH, AJI 33 SBTEKTHUYECKOIO CIUIaBa IMOCTPOWTE
KPUBYIO KPUCTAJUIM3AIMK C IPUMEHEHUEM TpaBuiia (a3, onpeaenuTe XuMHUIeCKu
coctaB (a3 B nByxdazHoW obOmactu, ompenenure oobembl (a3 B AByx(dazHOI
o0acTu, JaiiTe XapaKTepPUCTUKY CIUIaBa B TBEPAOM COCTOSTHHUH.
4. W3oOpa3uTe JauarpaMmy COCTOSIHHSI JBOMHBIX CIUTABOB I Cllydas
0o0pa30BaHMsI YCTOWYUBBIX MPOMEKYTOUYHBIX COCAMHEHUH, HaHECHTe OOJACTH
¢$ha30BOI1 OJHOPOTHOCTH, AJIS CIUIaBa COACPIKAIIETO YCTONYMBOE MPOMEKYTOUHOE
COCMHEHHE TOCTPOUTE KPUBYIO KpHUCTAJUIM3AlMKA C TIPUMEHEHUEM MpaBmia ¢as,
ONpEeNeNuTe XUMHUYECKMi coctaB (a3 B AByx(da3zHOWl o00sacTu, ompenenuTe
o0veMbl (pa3 B nByx¢a3HOM 00JacTH, NalWTe XapaKTePUCTUKY CIIaBa B TBEPIOM
COCTOSTHUU
5. H3o00pazute nuarpammy coctosiHus ciuiaBoB Fe — FesC, nanecure obnactu
$a30BOil  OJHOPONHOCTH, Ui THUIOBBIX  CIUIaBOB  IIOCTPOMTE  KPHUBYIO
KpUCTAJUIM3AIMU C IPUMEHEHUEM TpaBuia ¢as, onpenenuTe XUMUIeCKUd COCTaB
da3 B aAByx(}a3Hoit 007JaCTH IPH Pa3IUYHBIX TEMIIEPATypax, ONMPEACIUTE MPU ITOM
o0BeMsI (a3, JaiiTe XapaKTePUCTUKY CIUIaBa B TBEPJAOM COCTOSIHHH.
6. MN3oOpasute auarpamMmy COCTOSIHHS CIUIABOB JKelie30 — rpaduT, HaHECUTE
obsactu (pazoBOM OJHOPOTHOCTH, JJIsI THUIOBBIX CIUIABOB IOCTPOMTE KPHUBYIO
KPUCTAIIM3AIMN C PUMEHEHHEM MpaBuia (a3, onpeaenuTe XUMUIECKHI COCTaB
¢da3 B AByx(}a3Hoil 007JaCTH IPH Pa3IUYHBIX TEMIIEPATypax, ONPEACIUTE PU ITOM
o0beMbl (pa3z, qaliTe XapaKTepUCTUKY CIIJIaBa B TBEPIOM COCTOSIHUH.

7. [Ipyxunsl  wm3rotoBnsitorca w3 cranm 651,  HaznaubTe  pexuMBbI
TepMOOOPaOOTKH U ONUIIHUTE (Pa30BbIC MPEBPAIIECHUS U CTPYKTYPY CTaJIH.
8. 3yOuarple Kkoyieca H3roTOBIsitOTCs U3 ctan 40P u 1MODKHBI HUMEThH

BBICOKYIO TOBEPXHOCTHYIO TBEPAOCTh TMpU Bs3KOH cepauneBuHe. Haznaubte
PEXUMBI YIPOUHSIOMIEH TepMOOoOpabOTKM M onuinuTe (a3oBbIe MPEBPALICHUS U
CTPYKTYpPY CTaJH.



Q. Banbr penykropa wusrotoBistorcss w3 ctanu 40X MU JIOKHBI HUMETh
HaWjydIllee COYETaHWE TPOYHOCTH ©  BA3KOCTH. Has3HaubTe  PEKUMBI
TepMOOOPabOTKU U ONMUIINTE (Pa30BbIE MPEBPAIICHUS U CTPYKTYPY CTaJIH.

10.  3Be3mouKu IEMHOM Mepeaadn U3TOTOBISIOTCS U3 CTal 45 U TOJDKHBI UMETh
BBICOKYIO TTOBEPXHOCTHYIO TBEPJOCTh TIpH Bs3KOW cepaneBuHe. HasnaubTe
PEXKUMBI YIPOYHSIONMEH TEPMOOOPaOOTKM M omumuTe (a30BbIe MPEBPAIICHUS U
CTPYKTYpPY CTaJIH.

11. HW3mepuTtenbHBIM WHCTPYMEHT — NpoOKa Hu3roTroBiieHa u3 crtanmu 15XH.
Ha3znaubte TepM0OOpPabOTKY, OINHUIIUTE PEXKUMBI, (Pa30Bble MNPEBpAILCHUS U
CTPYKTYpPY CTaJH.

12.  3y6uno uzrotoBieHo u3 ctanu ¥Y7A. HazHaubTe TepMOOOPaOOTKY, OMUIIINUTE
MIPEBPAICHUS U CTPYKTYPY CTAJIH.

13. ®pesa uzroronieHa u3 cranu P18. HasnaubTe TepmooOpabOTKy, OMUIIUTE
pEXUMBI, (ha30BBIC TIPEBPAIICHHS U CTPYKTYPY CTAIH

14. Csepna wu3rotoBisitorcss u3 cranu  P6MS.  HasnaubTe — pexumbl
TEpMOOOPAOOTKH U onUIIUTE (a30BbIC MPEBPAIICHUS U CTPYKTYPY CTaJIH.

15. Hanaiika TokapHoro pes3na wusrotorieHa u3 cimiaBa BKS. Onwummwre
TEXHOJIOTHIO U3TOTOBJICHUS, CTPYKTYPY U CBOHCTBA

16. Tena xaueHHUs MOMIUIUITHUKOB M3roTOBIsrOTCA n3 ctaiu 111X10. Hasuaubre
PEXUMBI YIPOYHSIOWIEH TEpMOOOPaOOTKM M onumuTe (ha30Bble MPEBPAILICHUS U
CTPYKTYPY CTaJH.

17. MetonoM riay0OKO#M MTAMIOBKHA 32 HECKOJIBKO MEPEXOJ0B M3TOTaBIMBAIOT
netanu u3 cranu 10mc. Onummre TepMooOpabOTKY U CTPYKTYpHbBIE U3MEHEHUS
MIPOUCXOISIIIINAE TIPU ITOM.

18. HamunsHuku u3roraBnuBaroTcs u3 ctanu Y 10. Haznaubte TepMO0OOpaOOTKY,
ONUIIIUTE €€ PEeXKUMBI, (Pa30BO-CTPYKTypHbIE TMPEBpAIICHUs] W KOHEYHYIO
CTPYKTYPY CTaJIH

19. T'mmp3a 1MIWHAPA BHYTPEHHETO CTOPAaHHMS W3TOTABIMBACTCS U3 CTaJH
38XMIOA wu pomxHa o0051a1aTh BBICOKOM TMOBEPXHOCTHOM TBEPAOCTBHIO U
M3HOCOCTOMKOCTBIO. HasHaubTe yHpOYHSIONIYI0 TEpMOOOpPAaOOTKY, OMMILIUTE
pexumbl, (a30BbIe W CTPYKTYPHBIC TIPEBPAIICHUS W CTPYKTYpy CTaJd B
YIPOYHEHHOM COCTOSTHUHU.

20. 3yOuaTeie KoJieca M3rOTOBISAIOTCS U3 ctanu 12XH3A u 10/DKHBI UMETh
BBICOKYIO TTOBEPXHOCTHYIO TBEpPJOCTh TIpH Bs3KOW cepauneBuHe. Hasnaubre
PEXKUMBI YIPOUHSIONMIEH TEPMOOOPaOOTKM U onuiiuTe (a30BbIe MPEBPAIICHUS U
CTPYKTYPY CTaJIH.

21. Banbl pegykTopa U3TOTOBISIOTCS U3 CTAU 45 U JOJKHBI UMETh HAMITYYIIEe
COUeTaHWE MPOYHOCTH M IJIACTUYHOCTU. HazHaubTe pPEXUMBI YIPOUHSIOMIEH
TepMOOOPaOOTKH U ONUIIHUTE (Pa30BbIC MPEBPAIICHUS U CTPYKTYPY CTaIH

22. VYKaxuTe Ha3Hau€HHWE M O00JIACTU NPUMEHEHMS] HUXKE TEePEUMCICHHBIX
crajgeit u cmmaBoB: Ct.6cm, 12X2H4A, 40XT'®, Ac20XT'HM, 65T'A, IIIX 20CT",
V7, P9, 9XC, Cr.2ch, 15X, 40X, A30, 60C2,, V13, P6MS, X, Cr.3nc, 15X®, 45T,
ACl14, 50XT'A, IIX 10, Y8A, P9®5, 9X, Cr.3km, 18XI', 40I", A35, 70, 1IX 4,
V13A, P6M3, Cr.1nc, 20XH, 40, A11, 55C2, IX 15CT, V8, P9, Ct.1kn, 12XH2,
50, A20, 65, IIX 15, V10, P12, C1.0, 20XH, 40, A12, 50T, Y7A, P18, XBT,



Cr.6nc, 14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5I'nc, 15X2M,
30XM, AC38XI'M, 60C2XA, Y7A, P9K10.

Tunosbie TeCTOBLIE 3adaHusA.
1. OcHOBBI TEOPHH CIIABOB

1.1. KOJIMYECTBO ATOMORB, ITPUXOAAIINXCA HA OJHYSJIEMEHTAPHYIO SAYEUKY B
OLIK PEHIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMYECTBO ATOMORB, ITPUXOOAIIINXCA HA OJHYSJIEMEHTAPHYIO SYEUKY B
I'TTY PELIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMORB, ITPUXOAAIIINXCA HA OJHYSJIEMEHTAPHYIO SYEUKY B
'K PEHIETKE
1)2;2)4;3)6;4)8
1.4. CIIOCOBHOCTbBb METAJIJIA OBPA30OBBIBATEH PA3HBIE TUIIBI KPUCTAJIJIMYECKUX
PEHIETOK
1) anuzoTtpomnusi; 2) TekcTypa; 3) moauMopdusM; 4) H30TPOITHOCTh
1.5. HEPABHOMEPHOCTb CBOMCTB KPUCTAJIJIA B PA3JIMYHBIX
KPUCTAJIJIOTPA®UYECKUX HAITPABJIEHUAX HA3BIBAIOT
1) nukBammeit; 2) anuzoTponuei; 3) TeKCTypoi; 4) momuMopduzmMom
1.6. TNIOTHOCTH JIMCJIOKAILII B U3EJINH, U3TOTOBJIEHHOM XOJIOHOM1
IITAMIIOBKOU
1) 104 cm%; 2) 106 cm?; 3) 1012 em?; 4) 102 em
1.7. IE®EKT KPUCTAJUIMYECKOM PEIIETKU, ITPEJICTABJIAIONIAIN COBOM KPAK
JIMIITHEX TTOJTYTUIOCKOCTHU
1) BakaHcus; 2) nuciokaius; 3) rpanuiia 0Jioka; 4) rpaHuIla 3epHa

2. KeJsie30yriaepoaucTbie CIJIABbI
2.1. ®DA30BBII COCTAB CITIJIABA, COJEPXAIIETO 0,8 % C II0 MACCE, TTP1
TEMITEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTHT; 3) peppuT U LeMEHTUT; 4) peppur
2.2. ®DA30BBII1 COCTAB CITJIABA, COIEPXAIIETO 3 % C, [TPU TEMIIEPATYPE 900
°C
1) aycTeHuT; 2) ayCTEHUT U LEMEHTUT; 3) Jenedyput; 4) pepput
2.3. COAEPX)XAHUME VYI'JIEPOIA (ITO MACCE B I[IPOIIEHTAX) B CIIJTABE
OBTEKTOMJHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOILIA I CTPYKTYPY IEPJIMT U IEMEHTHT (BTOPUYHBIIT)
1) Y8A; 2) crans 08km; 3) V10;4) V7
2.5. CTAJIb, UMEIOIIAA MAKCHUMAJIbBHOE OTHOCHUTEJIBHOE CYKEHUE
1) crans 10; 2) crans 45; 3) Y10A; 4) V8
2.6. CTAJIb, COJEPXAILIASI B PABHOBECHOI CTPYKTYPE MAKCHUMAIJILHOE
KOJIMYECTBO LIEMEHTUTA
1) cranms 10; 2) Y10A; 3) V8;4) Y7A
2.7.4YYT'VH, B KOTOPOM BECbH YI'JIEPOJ HAXOJUTCA B CBOBOAHOM
COCTOSHUU U TPA®UTHBIE BKIIIOUEHUSA UMEIOT IINIACTUHYATYIO ®OPMY
1) cepblil nepnuTHBIA; 2) cepblid (heppUTHBI; 3) KOBKUM 4yryH; 4) BBICOKOIIPOYHBIH

3.TepmMuyeckass 1 XUMHKO-TepMHUYecKasi 00padoTKa
3.1. IPEBPAILIEHUE, [TPOUCXOJAIIEE ITPU HATPEBE JIOSBTEKTOUIHOM CTAJIN
B UHTEPBAIJIE TEMIIEPATYP AC1 — AC3
1) nepnuTo-aycTeHUTHOE; 2) GEPPUTO-ayCTEHUTHOE; 3) LIEMEHTUTO-ayCTEHUTHOE; 4) MEPIUTHOE
3.2. AYCTEHU3ALMSA TIPOMJIET BBICTPEE (ITPM ITPOYNX PABHBIX YCJIOBUSX) B
CTAJI1A C COAEPXXAHUEM VIJIEPOIA



1) 0,1 %; 2) 0,4 %); 3) 0,8 %; 4) 0,02 %

3.3. CTAJIb, UMEIOIIIA A BOJIBIIVIO [TPOKAJIMBAEMOCTbD

1) 40X; 2) 40; 3) 45;4) V7

3.4. KAKAS CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPELLIMHAM?

1) cranb 45; 2) V8; 3) Cr5; 4) crans 10

3.5. KAKAA CTAJIb BYIET UMETbD BOJIBLIYIO TBEPIOCTD ITOCJIE 3AKAJIKN?
1) C10; 2) Crans 60; 3) Y9; 4) crans 30

3.6. TEMIIEPATYPA HATPEBA CTAJIN V7 1101 3AKAJIKY

1) Acl +(30—-50°C); 2) Ac2 +(30—50°C); 3) Ac3 + (30— 50 °C); 4) 900°C

3.7. CTPYKTYPA IIOCJIE ITIPABUJIbHOM 3AKAJIKU CTAJIM 35

1) MapTeHCHUT; 2) MapTEHCUT, ayCTCHUT OCTATOYHBIN; 3) MAPTEHCHUT, ayCTCHUT OCTATOYHBIH,
[IEMEHTUT BTOPUYHBIN; 4) MapTEeHCUT, peppUT

4. JlerupoBaHHbIE CTAJIM U CIUIABbI. [|BeTHBIE MeTAJLIBI M CIJIABLI HA UX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COAEPXXAHUE
JIETUPYIOIINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEAHEJIETMPOBAHHBIE CTAJIA UMEIOT CYMMAPHOE COJIEP2 KAHUE
JIETUPYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJJEPXKXAHUE
JIETUPYIOUINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6onee 10 %; 4) 2,5 %
4.4, XUMUYECKHWM DJIEMEHT, IPUMEHSIEMBIN JJ15 JIETUPOBAHU
KOPPO3MOHHOCTOMKUX CTAJIEIN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYHIIUE CTAJIN JIETUPVYIOT ... OCHOBHbIM XUMHWYECKHNM
OJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JJEAEBYPUTHOI'O KJIACCA
1) 12XT2MTP; 2) P18; 3) XBI'; 4) X
4.7. 3HAYEHUME BYKBHI “A” B MAPKE CTAJIN 38XH3A
1) coneprkanue almOMHUHUS; 2) COAEpKAHKUE a30Ta; 3) BRICOKOKaYeCTBeHHas; 4) aBTOMaTHAas

5. HemeTa/ummyeckne MaTepHaJibl 1 BBIOOP MaTepHaJia 1l KOHKPETHOr0 Ha3HA4YeHHs
5.1. IPOCTBIMU IINTACTMACCAMMU HA3BIBAIOT
1) nonumeps! 6e3 106aBOK; 2) MOAMMEPHI M HATIOJTHUTENH; 3) MOJIUMEPHI U CTa0MIIN3aTOPBI;
4) nonuMepsl U TIIACTU(DUKATOPHI
5.2. B ITNTACTMACCHI JUIA ITOBBILIEHUS MEXAHUYECKX CBOMCTB
JOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOJHUTENH; 3) IUIACTU(PHUKATOPHI; 4) pereHepar
5.3. BIUNTACTMACCHI JUIA BAMEUJIEHN A CTAPEHU A JIOBABJIAIOT
1) crabunu3aTopsl; 2) HAOTHUTENH; 3) TIaCTU(PUKATOPHI; 4) pereHepar
5.4. BIUNIACTMACCHI JUIA YMEHBIIEHMA XPYIIKOCTU JOBABJIAOT
1) crabunuzaTopsl; 2) HAOJHUTENH; 3) IIACTU(DUKATOPHI; 4) OTBEPAUTEND
5.5. BINTACTMACCHI IS COXPAHEHUA CTPYKTYPBI MOJIEKYJI IOBABJIAIOT
1) crabunu3aTopsl; 2) HAOJHUTENH; 3) IUIACTU(PHUKATOPHI; 4) OTBEPAUTEND
5.6. OTBEPJUTEJIN AOBABJIAIOT B ITNTACTMACCHI
1) TepmoriacTUUHBIE; 2) TEPMOPEAKTUBHBIE; 3) BO BCE BU/JIbI MJIACTMACC
5.7. HABOBUTE CAMBIV OTHEOITACHBIN TOJIMMEP 1 TIOPUCTBIE INIACTMACCHI
HA EI'O OCHOBE
1) monmuaTHIIEH; 2) MOIUCTHPOI; 3) MOJUYPETaH; 4) CTEKIOTEKCTOJIUT



11. YueOHO-MeTOAHYECKOE O0ecTIeueHre JUCIUTIIIHHBI

11.1. PekoMeHayeMas JJuTepaTypa

1. Canynos, C. B. MarepuanoBenenue : yueonoe nocobue / C. B. CanyHoB.
— 2-¢ u3., uctp. u pomn. — Cankrt-Ilerepoypr : Jlanp, 2021. — 208 c. — ISBN
978-5-8114-1793-3. — TekcT : 25eKTpOHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEeYHAs
cucrema. — URL.: https://e.lanbook.com/book/168740 — Pexxum mocTyma: ajs
aBTOPU3. MOJIB30BATENEH.

2. Marepuanosenenue : yaeonoe mocooue / 1. A. bonasipes, C. B. JIaBbinoB,
JI. W. TlonioBa, M. H. TropskoB. — Bounorna : Uadpa-Umxenepus, 2020. — 424 c.
— ISBN 978-5-9729-0417-4. — TexkcT : 31eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/148345 —Pexum
JOCTYyTIA: JUIsl aBTOPH3. MTOIh30BaTEIICH.

3. MarepuanoBeieHue i TPAHCIIOPTHOTO MAIIMHOCTPOCHHUS : ydeOHOe
nocobue / D. P. I'anmumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. AGnymmH. —

Cankrt-IletepOypr : Jlawp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. —
Teker : anexTponHblit // JlaHb : anekTpoHHO-OMOMMOTEeuHast cucrema. — URL:
https://e.lanbook.com/book/168565. — Pexum goctyma: i aBTOPHS3.
II0JIb30BAaTEIIEH.

4. ApabGoB, M. III. MatepuanoBereHUE U TEXHOJOTUS KOHCTPYKIMOHHBIX
MatepuanoB. JlabopaTopHblii MPaKTUKYM : yueOHoe mocodue ans By3oB / M. 1.
Apabos, 3. M. Apabosa. — Canxkr-Ilerepoypr : Jlanp, 2021. — 160 c. — ISBN
978-5-8114-7510-0. — Tekct : anmeKTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOIMOoTeUHas
cucrema. — URL: https://e.lanbook.com/book/174969 . — Pexum gocrtyna: s
aBTOPU3. MOJIb30BATENEH.

5. EropoBa, O. B. Texuuueckas Mukpockomnus. IIpaktuka paboTsl cC
MUKPOCKOIIAMU JIJIsl TEXHUYECKUX Tiesei : yueOnuk jyist By30B / O. B. Eroposa. —
3-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 524 ¢. — ISBN 978-5-8114-
8774-5. — Texkcrt : anexTpoHHbIi // JlaHb : 3JIEKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/180819. — Pexwum moctyma: s aBTOPH3.
IOJIb30BATEIIEH.

11.2. llepuoguveckue U31aHUsA

He UCNOIb3YIOMCS

11.3. HopmaTHBHO-TIPaBOBbIE AKTHI U HHbIE MPABOBbIE JOKYMEHTbI

He UCNONb3YIOMCS

11.4 IlepeyeHb 31eKTPOHHO-00pPa30BaTEJbHBIX PECYypCcOB

1. Y4eOHO-MeTOAnYECKHE MaTepuabl o JUCUUIIIINHE

«MarepuanoBenenne» (JIEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc pazmerieH B UOC
OTHU (pummai) CITY UMEHU ["arapuna I0.A.


https://e.lanbook.com/book/168740
https://e.lanbook.com/book/148345
https://e.lanbook.com/book/168565
https://e.lanbook.com/book/174969
https://e.lanbook.com/book/180819

http://techn.sstu.ru/new/SubjectFGOS/SpisokPredmetow.aspx CChLIKA  Ha
CTPaHMITY JUCIMILIHHBI
2. Canit OTHU (¢pumman) CI'TY umenu ['arapuna FO.A. http://techn.sstu.ru/

11.5 DyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI
1. «OBC IPRbooksy,

2. OBC «Jlanb»

3. «OBC elibrary»

4. 9bC «KOHCVYIJIbTAHT CTYAEHTA»

11.6. Pecypcbl  uMHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOW  CeTH
«AHTepHeT»
- OBC «YHHMBepCUTETCKAss HAyYHO-TexHHUeckas Ondmuorekay (http://lib.sstu.ru);
- DBC «Emxunoe oxuo» (http://window.edu.ru);
- OB muccepranmii Poccuiickoii rocynapcteHHor oubaroreku (https://dvs.rsl.ru);
- MeXayHapoaHas pedeparuBHas 6a3za qaHHBIX Scopus (https://www.scopus.com);
- MexnayHapoaHas pedepatuBHas 0Oaza  gaHHeix  Web  of  Science
(http://apps.webofknowledge.com) u np.
HUemounuku  MOC  IOTH  CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IleyaTHble M 3JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B popmax,
aJaNTHPOBAHHBIX /UIA CTYAGHTOB ¢ OIPAHMYEHHBIMH BO3MOKHOCTAMHM
310POBbA (11 TPYIIL U MOTOKOB ¢ TAKUMHM CTYACHTAMH)

1. ApantupoBannas Bepcus HOb, nnd ucnosib3oBaHud WHBalWIaMud |
JIMLAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBbS

12. UndopManMOHHO-CNIPABOYHBIE CHCTeMbl W HNpodeccHOHATBLHBbIE
0a3bl JaHHBIX

OOyuaromuMcest obecrieueH aoctyn (yIajJeHHBIM JOCTYI), B TOM YHCIE B
cily4ae IPUMEHEHUS AIEKTPOHHOTO 00yUYeHHUs, TUCTAHITMOHHBIX 00pa30BaTEIIbHbIX
TEXHOJIOTWH, K COBPEeMEHHBbIM MpodecCHOHATBHBIM 0a3aM  JaHHBIX U
WH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM
He UCNONIb3YIOMCA

12.2 IlepeyeHn npogecCHOHAIBHBIX 023 JTaHHBIX
He UCNONb3YIOMCSL

12.3 IlepeyeHb HMH(POPMALMOHHBIX TEXHOJOTHH, HCIOJb3yeMBbIX IPH
OCYLECTBJICHMH O00pa30BaTeIbHOI0 Mpouecca M0 AUCHUIUIMHE, BKJIKYasA
nepevyeHb NPOrpaMMHOI0 odecrevyeHust

OOpa3oBarenbHbIi MpoliecC MO AUCHMILNIMHE OO0ECHeueH HEOO0XOAUMBIM


http://lib.sstu.ru/
http://window.edu.ru/
https://dvs.rsl.ru/
https://www.scopus.com/
http://apps.webofknowledge.com/
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx

KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJHO pPacmpOCTPaHSEMOTO MPOrPaMMHOTO
oOecriedyeHHs, B TOM YHCJIE OTCUECTBEHHOTO MPOU3BOACTBA  (MOJICHKUT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH).

1) JluneH3noHHOE MpoTrpaMMHOe 00ecIieYeHHe

2) CBOOOJHO pacmpocTpaHsIeMOe MPOTrPaMMHOE 00ECTICUCHHE

Kaxnpiii  oOywaromuiici B TEYeHHME BCEro mepuoaa  oOydeHus
o0ecrieunBaeTCss MHINBUIYATbHBIM HEOTPAHHYCHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOIMOTEYHON CHUCTEeME€ M DJICKTPOHHOW WH(DOPMAIMOHHO-00pa30BaTeIbHON

cpene.

13. MaTepuaibHO-TeXHHYECKOe oOecreyeHmne

Yuebnasa ayoumopus ona nposedenusn 3aHamuii 1eKYUOHHO20 MUna

YKOMIUIEKTOBaHA  CHEIUATM3UPOBAHHON MEOeNbl0 M TEXHUYECKUMHU
cpeactBamu o0yueHusi: 20 pabouumx MecT oOyuaronuxcsi; paboyee MecTo
IIPENOAABaTeNsA; KIAcCHAs [JOCKA; IPOEKIMOHHBIM JKpPaH; MYJbTUMEIUWHBIN
IPOEKTOp; HOYTOYK TMOAKIIOYEHHBIM K  VIHTEpHET, JAEeMOHCTpPallMOHHOE
o0opy/iIoBaHUE U Y4eOHO-HAIJISIIHBIE MOCOOMS, 00ECIEeUUBAIOIINE TEMATUUECKUE
WUTIOCTPALIMU 110 paboyeil mporpaMmme AUCIUIUIHHBIL.

Vuebnas ayoumopus 011 nposedeHus 3aHAmMull CeMUHAPCKoO20 mund,
BLINOJIHEHUSI  KYPCOBbIX paboOm, meKyujeco KOHMPOAs U NPOMENHCYMOYHOU
ammecmayuu, 2pYynnosulx U UHOUBUOYAILHBIX KOHCYIbMAYUL.

YKOMIUIEKTOBaHA  CICIUATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpeactBamu  oOyueHms: 20 paboumx MecT oOydaronmxcs; paboyee MecTo
MPEIOIaBaTelisd; KJIAaCcCHAas JIOCKA; ITPOCKUMOHHBIM JKpaH; MYJbTUMEIUNHBINA
MPOEKTOP; HOYTOYK MOAKIIOYEHHBIM K  WHTEepHET; JIeMOHCTpaIlMOHHOE
obopyioBaHue U y4eOHO-HATJISTHBIC TTOCOOHUS.

Yuebnas nabopamopus mamepuanogeoetus.

YKOMIUIEKTOBaHHAS CHEIUATN3UPOBAHHOW MEOENbl0 M TEXHUYECKUMHU
cpelncTBaMu OOy4YeHUs: OCHAILEHa: MpUOop AJisd u3MepeHus: TBEpAOCTU «PokBesm
TP5006M, mpubop mans wusmepenus wmukporBepaoctd THI-2M u  [IMT-3;
MUKpOCKOIbI; MUKpockonmn MUM-5, mukpockon MUM-7, neun mydenbHbie A5
3akanku (Ha 1000-1300 °C) um ormycka (Ha 200-650 °C), »saektporieyb
naboparopHas SNOL 8.2/1100,- Habopsl 00pa3iioB, JeTajiu, HarjsaHbIe MOCOOUs
(tabmurer, [OCThr).

Pabouyto nporpaMmy cocTaBuil, K.T.H. (—Z&’/’/ /TuxonoB JI.A./




14. JlonoiHeHusi U NI3MeHEHUs B padoyeil mporpamme

PaGouast mporpamMma nepecMoTpeHa Ha 3acelaHuu Kadeapbl
« » 20 roja, npoTokosa Ne

3aB. xadenpoii / /

BnecenHble n3amMeHeHus yTBepskaeHsl Ha 3acenanun Y MKC/YMKH

« » 20 _ ropa, npoTokoJ Ne
IIpencenarens YMKH / /






