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1. Heau 1 3a7a49u TUCHUIIJIHHBI

Heap npenogaBaHusi AUCHMINIMHBI: SIBISETCS MO3HAHUE IPUPOIBI M CBOMCTB
MaTepuagoB, a TaKKe METOJOB UX YNpOuHEHUs 1 Haubonee d(PHPEKTUBHOTO
UCIIONIb30BaHUsI B TexHUKe. DopmMupoBaHME 3HAHUH W YMEHUA 1O BBIOOPY H
MIPUMEHEHUIO COBPEMEHHBIX MaTEpPUAIIOB I HW3TOTOBJIEHUS H3JeIMi B 00JacTu
po(heCCUOHATIBHON JESTENBHOCTH.

3agaun M3yYeHHs] NUCHHUIVIMHBI. U3y4yeHUE (PU3MUECKON CYIIHOCTH SIBICHM,
OPOUCXOASIIMX B Marepualax IpU BO3AECHCTBUM Ha HUX PA3NUYHBIX (PaKTOPOB B
YCIIOBHAX IPOM3BOACTBA M OKCIUIyaTallUM, YCTAHOBJICHUE 3aBHCUMOCTb MEXIY
COCTaBOM, CTPOCHHEM W CBOMCTBAMH MAaTEpPHAJIOB, U3yYCHHE TEOPUM W NPAKTUKU
pa3aMyYHBIX  CIOCOOOB  YHOPOYHEHHsS MaTepuajioB, OOECHEUMBAIOIIUX  BBICOKYIO
HAJeKHOCTh M JIOJITOBEYHOCTh JETAJIEW MAlllMH, WHCTPYMEHTA U APYIUX W3ICIUN

poheCCUOHATIBHOU JIEITEIIbHOCTH.
2. Mecro nucuuniaunnsl B crpykrype OIIOII BO
Jucuunnnna «MaTtepuanoBeeHUE» OTHOCUTCA K 00S3aTeIbHOM 4acTH y4eOHOro
mnaHa bioka 1 «lucuuminasl (MOTYIIN)».

3. TpeOoBaHus1 K pe3yJbTaTaM OCBOCHHS JUCUUIIINHbBI

N3yuenue
KOMIIETEHIINH:
VK-1 -

JUCTHUITIINHBI

HaIIpaBJICHO

Ha  (OpPMHUpPOBAHUE  CIIETYIOIINX

criocobeH OCYHCCTBIIATL IIOHCK, KpI/ITHIIGCKI/Iﬁ dHaJIn3 MW CHHTC3

uH(pOpMAaINH, MPUMEHITh CUCTEMHBIN TTOAXO/ JIJIS PEIICHUS TMOCTaBICHHBIX 3a/1a4.
YK-2 - cnocobeH ompeaensth Kpyr 3ajJad B paMKax IOCTaBICHHON IeNd u
BBIOMpPATh ONTUMAJIBHBIE CIIOCOOBI UX PEIICHUS, UCXOJ U3 JCHCTBYIOIIMX IPABOBBIX
HOPM, UMEIOIIHNXCS PECYPCOB U OTPAHUYCHHUIA.
[lepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHHMS IO JUCHUILIMHE, COOTHECEHHBIX
C TUIAaHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHUSI 00pa30BaTEIbHON MTPOTrpaMMBbl

Kox u Haumenosanue
KOMIIETEHITNHT
(pe3ynbTaT OCBOCHUS)

Kox u naumenosanue
WHJIMKaTOpa JOCTUKEHUS
KOMIIETCHITNH (COCTaBJISOIICH
KOMITCHTCHITHH )

HanmeHoBaH#e mmoKaszaress OleHUBAHUS
(pe3ynbrara o0yueHus O TUCIUTLINHE)

VK-1. Cnocoben
OCYUIECTBJIATH MOUCK,
KPUTHYECKUH aHAN3 U
cuHTE3 UHpOpMAIUH,
MPUMEHSITh CHCTEMHBII
MTOAXOJT JJTsl PEICHHSI
[IOCTABJIEHHBIX 3a71a4.

W-5yk-1 3HaeT ¥ HOHUMAET OCHOBEI
(U3MYECKOH CYIIHOCTH SIBJICHUH,
MIPOUCXOJAIINX B MaTepHuaIax npu
BO3/IEMCTBUY HA HUX Pa3IMYHbBIX
(haKTOpOB B YCIIOBUSIX IPON3BOJICTBA
U 3KCIIIyaTallMu3aBUCHMOCTb MEXTY
COCTaBOM, CTPOEHHUEM U CBOWCTBaMU
MaTepHaJIOB B PAMKaX CHCTEMHOTO
MTOJIX0/1a JJISl PeIIeHUs
MTOCTaBJICHHBIX 33724

3HaTBL  CTPYKTYpYy, CBOWCTBAa,  CTpPOGHHE U
Kiaccudukanmio Pas3InYHBIX COBPEMEHHBIX
MaTepuaioB, CHocoObl WX 00paboTKH, (HU3HUIECKYIO
CYIIHOCTH SIBJICHUH, NMPOUCXOAAIIMX B MaTephajax B
YCIIOBUSIX TIPOM3BOJICTBA M DKCIUTyaTallMU M3JEJUI 13
HUX T0J] BO3JICHCTBHEM BHEIIHHUX (haKTOpOB (Harpesa,
OXJIQKICHUS, NABICHHUS W T. J.), WX BIUSHHUE HA
CTPYKTYpY

YMmers NpoBOAUT MHUKPO- M  MAaKPOCKOIMYECKHH
METOJIbl aHajk3a M CHUHTEe3a W3JENUN M3 pPa3InvHBIX

MaTepuaaoB,  BBIOMpAaTh  CIOCOOBI  W3MEHEHUS
CTPYKTYpBI u CBOICTB MaTepHuagoB JUTSt
00eCTIeYeHUSTHE00X0TUMOTO YPOBHS KauecTBa

I/I3,HCJ'IPII>1 M3 HUX; pas3jindaTb MAapKUPOBKY Pa3IMYHBbIX
MaTepuaioB




Baagers  HaBBIKAMH  NPOBEIACHUS  MHKpPO- U
MaKpOCKOIIMYECKOTO METO/0OB aHalM3a M CHHTE3a
M3AEIMHA W3 Ppa3NMYHBIX  MaTepHanoB; BBIOOpa
CIOCOOOB ~ M3MEHEHHSI  CTPYKTyppl M CBOWCTB
MarepuanoB aisi obecrieueHns: He0OX0JUMOT0 yPOBHS
Ka4yecTBa U3JEIUM U3 HUX; ONpEeeICHHs POLEHTHOTO
COOTHOILEHHS] XMMHMYECKHX 3JEMEHTOB B Marepuaie
0 €r0 MapKUPOBKE

VK-2. Cnocoben
OTIpeNIeIIATh KPYT 3a7a4 B
paMKax NOCTaBJIECHHOMN
LIeTTH U BEIOMPATh
ONTHMAaIbHEIE CIIOCOOBI
WX PEUICHU, NCXOIS U3
JEHCTBYIOIIHX ITPABOBBIX
HOPM, HMCIOIUXCS
pecypcoB u
OrpaHUYEHUH.

NJI-8yk-» CriocobeH onpenensth
TpaHUIBI MPUMEHUMOCTH
Pa3IMYHBIX MaTEPHAJIOB B paMKax
MTOCTaBJICHHOH IIETIN U BBIOMPATh
OIITHUMaJbHEIE CIIOCOOBI UX
00paboTKH, HCXOAS U3 (PU3UKO-
MEXaHUYECKUX CBOMCTB U
TEXHUYCCKUX YCIOBHN Ha
HM3TOTOBJICHUE U3JICIIHI

3Haer: MapKu KOHCTPYKLIMOHHBIX u
WHCTPYMEHTAJIBHBIX MaTepuasoB.0OCHOBHbIE
TEXHOJIOTHUECKHE  CBOICTBA KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAIBHBIX MaTE€pPHaliOB, BUIBI W METOIbI
TePMHUYIECKOI 00paboTku KOHCTPYKIIMOHHBIX
MaTepuaos.

YMmeeT:pa3zpabaTseBaTh NPEATIOKEHHE, IO M3MEHEHUIO
MapKy MarepHuaja yYyuThiBas paboTy JHeTaiu B ys3ie,
€ro MeXaHM4YeCKHEe CBOWCTBA, TEXHOJOTMYHOCTH,
o0ecreunBaoUIMX  BBICOKYIO  HAJEKHOCTH U
JIOJITOBEYHOCTh JIeTaleld MalllMH, WHCTpyMEHTa |
JPYTUX M3JeNUil MpogecCHOHAIbHON esTebHOCTH,
BBIOMpATh MapKy MaTepualia yuuThIBas padoTy AeTalu
B Y3JIC.IPOBOANTH KAUYECTBEHHYIO U KOJIMYECTBEHHYIO
OLIEHKY TEXHOJIOTMYHOCTH IPUMEHSIEMOro Marepuaia
JieTasieil MalIMHOCTPOCHNUS; OIPEACIATh BHJI, METOA U
cnoco0 TepMUYECKOW 00paboOTKM Marepmaiga B
3aBUCHMOCTH OT €ro (pU3MKO-MEXaHHYECKUX CBOMCTB
U TEXHWYECKUX YCJIOBHH Ha HM3TOTOBJIICHUE W3/EIIHS;
pa3pabaThIBaTh TEXHOJIOTUYECKHE MapUIPYThI
TepMUYECKOH 00pabOTKU MaTepHaoB.
Buiiageer:HaBbIKaMK  ONPEAEICHHUS] TEXHOJIOTHUECKHX
CBOWCTB Mapok MaTepualioB 3aroTOBKH,
o0ecreunBaOIMX 3KOHOMUYHOCTh, TEXHOJIOTHYHOCTD
U KauecTBO MPOEKTUPYEMOH JeTaly W 3aroTOBKH,
HaBbIKAMU Ha3HAYCHMS BHJA U METO/A TEPMHUYECKOM
00pabOTKN MaTepHaoB.




4. O0beM QMCUMILVIMHBI M BUABI Y4eOHOiIl padoThl

ounasn popma odyuenusn

aKaJj.4acoB
Bun yueGHO nesTensHOCTH Beero 110 CEMECTpaM
1 cem. 4 cem.
1. AynuTopHble 3aHATHUS, YaCOB BCET0, B TOM YHCJIE: 144 64
* 3aHATUA JIEKIIMOHHOT'O THUIIA, 32 32
* 3aHSATHUS] CEMHHAPCKOTO THIIA: 32 32
MIPAKTUYECKHE 3aHATHS 16 16
71a60paTOPHBIE 3aHATHS 16 16
B TOM YHUCJIC 3aHATUS B (DOpPME MPAKTUIECKON TOITOTOBKU - -
2. CamocTosTenbHas paboTa CTYJCHTOB, BCETO 80 80
— KypcoBasi pabora (IIpOeKT) - —
3.IIpomexyTouHas aTTecTalus: IK3AMEH
OK3AMEH, 3a4en C OYEHKOI, 3auem
O0beM QUCIUAIIINHEI B 3a4ETHBIX €IUHULIAX 4 4
OO0BeM JUCIUILIMHEL B aKaJl. yacax 144 144

3a0unasn hopma odyuenus

3aouHas popma oOyueHHs
10 WHIUBUIYATBHBIM
3aouHast popma 00yueHUs TUTAHAM B YCKOPEHHbIE
(axas. qacos) Cpok# (aKaj. 4acoB)
Bun yuebHoll aesitensHOCTH
10 ceMecTpaM M0 ceMecTpam
Bcero
5 cem. 2 cem. Bcero 1 cem. 2 ceMm.
1. AynuTtopHble 3aHSTHS, YaCOB 14 14
BCET0, B TOM YHCIIC:
* 3aHATHS JICKIIMOHHOTO THUIIA, 6 6
* 3aHATHUS] CEMUHAPCKOTO THTIA! 8 8
MPaKTUYECKHUE 3aHATUS 4 4
71a00paTOpHbIE 3aHATHS 4 4
B TOM YHCJIE 3aHATHS B (hopMe
MIPAKTUYECKON TTOJITOTOBKU - -
2. CamocTosTenpHas paboTa CTYJICHTOB, 130 130
BCETO
— KypcoBasi paboTa (IIpOeKT)
— KOHTpOJIbHAs paboTa +
3.IIpomexyTodyHas aTTeCTalus: dK3aMEeH
9K3AMeH, 3a4em C OYeHKOl, 3a4em
O0BeM QUCIAILUINHEI B 3a4ETHBIX €IUHULIAX 4 4
O0BeM OUCIMILIMHEI B aka. yacax 144 144




5. Conepmaﬂue AUCHUIINHBI, CTPYKTYPUPOBAHHOEC II0 TEMaM € YKasaHUEM
ROJINYECTBA aKAACMHUYCCKHUX YaCOB 1 BU10B y‘leﬁHLIX 3aHATHH

5.1. Conep:xkanue QMCUUIINHBI

Tema 1. ATOMHO-KpHCTAJUIMYECKOE CTPOCHHUE U CBOKCTBA METAJIJIOB U CILIABOB.

Tunsl KpUCTAJUIMYECKUX CTPYKTYp, HMX XapakTepuctuka. Jledekrsl aTtomHO-
Kpucramumueckoro crpoenus. Kpusas Oqunra.

Tema 2. Kpucrannuzanum METaJIOB.

TepmoauHaMuYecKkne OCHOBBI CaMOIIPOU3BOJIBHON NMEPBUYHONW KPUCTAIUIM3ALIUU.
Pasmep xpucramioB. He camonpousBoibpHas I€pBUYHAs KPUCTAJLIM3ALMS, OCHOBBI
MOIU(UUIMPOBAHUSA, MOAUMPUKATOPHl TYrOIUIABKUE U IOBEPXHOCTHO AKTHBHBIE.
BropnuHnas kpucrammzanus.

Tema 3. Haksen, npea v pekpucTasin3alliOHHBIE TMPOIIECCHI.

MexaHu3M X0JIOAHOU IacTudeckoil negopmanuu. [lnactuueckas nedpopmanus B
Metaiuiax. Biusaue Ha cBorictBa. Bo3spar. Otapix. [lonuronnsanus. Pekpucrammsanys
IIEpBUYHAS U BTOPUYHAs. JlMarpaMmel peKpUCTaUIM3alAN

Tema 4. Ctpoenue ciiaBoB. /luarpaMMbl COCTOSIHUS, WX aHAJIU3.

I'eTeporeHHbIe CTPYKTYPBI.

XHUMHUYECKUE COCIMHEHUSA U MX PasHOBUIAHOCTU. TBepapie pacTBOpbI. PacTBOpBI
Ha OCHOBE OJHOM M3 KOMIIOHEHT. OrpaHWYEHHbIE M HEOTPAaHUYECHHBIC TBEPABIC
pacTBOpbl. TBepAbIe pacTBOPBI HA OCHOBE XMMUYECKUX COCIMHEHUM.

Yopsao4eHHble TBEPABIE pACTBOPLI. METOIbI TOCTPOCHUS JUArPAMM COCTOSHHS.
MeTtoapl aHanmuza auarpamMMm cocTosiHusl (TpaBwiio (a3, MpaBWJIO KOHIIEHTpaluil) Ha
IpUMepe JAuarpaMMmbl COCTOSIHHMS Ul Cilydass HEOTPAaHWYEHHOM PacTBOPUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSTHUH.

AHalM3 JuarpaMM COCTOSIHHS JIBOWHBIX CIUIABOB: JUIA Cllydass OTPaHHUYECHHOU
pacTBOPMMOCTH  KOMIIOHEHT B  TBEPAOM COCTOSIHMM; i1 Ciydas  IIOJHOM
HEpPacCTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSHUM W JJid ciay4das oOpa3oBaHMs
YCTOMYMUBBIX IPOMEKYTOUHBIX COCTUHEHH.

Tema 5. XKene3oyriepoaucTbie CILJIaBbI.

Komnonentsl 1 (a3pl B cIiiaBax »keie3a € yriaepoAoM. AHamu3 Auarpammbl
COCTOSIHUSA JKE€JIE€30 — IEMEHTHUT.

Juarpamma cOCTOSIHMSI CIUIaBOB »ene3o — rpadur. [Ipoueccel rpadputuzanum.
Knaccudukanus crmaBoB. Ctanmu u yyryHbel. CTpyKTypa, CBOMCTBa M NPUMEHSIEMOCTD
OeNbIX, OTOEJNIEHHBIX W CEpPbIX, MOAU(PUIMPOBAHHBIX M BBICOKONPOUHBIX YYT'YHOB.
ABTOMaTHUYECKHE BBIKIIOYATEeNM. ABTOMATHI 3aluThl ABurareneil. Juddepennmanbupie
aBTomMaTudeckue BbIkIouarenu.  Konrtaktopel. [IpeoOpasoBarenu wyactotel. Pene
BpemeHnu. Teruosele perne. Tpancpopmaropsl. lkadpl ¢ MOHTaXHOM MIATOM.

Tema 6.Teopus U mpakTUKa TEPMUYECKONH 0OPAOOTKH CTAIIH.

[IpeBpamiennss nOpu HAarpeBe [0 ayCTEHUTHOro coctosHus. lIpeBpamenue
ayCTEHMTA IPU OXJIAXKJICHUU U nepeoxyaxaeHuu. [lepaurHoe npespamenue. beliHuTHOE
npespaieHue. MapteHcuTHoe npespaiienue. [IpespanieHus npyu OTIycKe CTalH.

ITpaktka TepmooOpaboTku. HarpeBatenbHble ycTpoiicTBa. Oxiaxaaromue
cpenpl. 3ammTa OT OKUCIEHMS MpH TepmooOpaboTke. Buabl TepmooOpabOTKH cTaniu.



Orxur cranu. Hopmanuzanus cranu.

3akanka cranu. Beibop temmepatypbl. OxnaxaeHue. BHyTpeHHUE HampsHKEHUS.
3aKaaMBaeMOCTh M MPOKAIMBAEMOCTh cTamu. CriocoObl 3akanku craid. OTIYCK CTaiH.
O6padoTka xomoaoM. Tepmomexanndeckas 00OpadoTKa.

[ToBepxHOCTHOE ympouHeHue cranu. [loBepxHOCTHast 3akaika. XHMHUKO-
Tepmuueckas  oOpabotka.  Ilemenrtanus.  AzotupoBanue.  HurtpouemeHtarus.
Juddy3nonHass MeTaIn3aIus.

Tema 7. Cranu OOBIKHOBEHHOTO KayecTBa U CIHEIHUAIBHOTO Ha3HAYCHUS,
KOHCTPYKIIMOHHBIE, HHCTPYMEHTAJIbHBIE CTAJIA U CILIABBI.

Cranu OOBIKHOBEHHOI'O KadecTBa, MAapKUpOBKAa, Ha3HayeHUe U 00JacTu
npuMmeHeHusi. Craiu CHEeNMaTbHOTO Ha3HA4YeHWs: JUIS JIMCTOBOM W 0O0bEeMHOU
IITaMIIOBKHM; HArapTOBAaHHbIE CTAJIA; aBTOMATHBIE cTalu. JlernpoBanHsle cranu. BiausiHue
JETUPYIONIUX DJJIEMEHTOB Ha CTPYKTYpy M CcBoMcTBa craneil. Kiaccudukanus u
MapKUPOBKA CTAJICH.

KOHCTpyKIIMOHHBIE CTald UM WX PA3HOBUIHOCTH: ILIEMEHTYEMBbIE, YIIydlllaeMble,
MPY>KUHHBIE, TAPUKOMOAIIUITHUKOBBIE, BHICOKOIIPOYHbBIE, CTPOUTEIbHBIE U apMaTypHbIE.
Crpykrypa, TepM0o0oOpabOTKa, Ha3HAUYCHHE W OOJACTU MPUMEHEHUS KOHCTPYKIIMOHHBIX
CTajeu.

NHcTpyMeHTalbHBIE CTald W cruiaBbl. CTanu Juisi peXKylIUX HHCTPYMEHTOB:
yIIAEPOIUCThIC, JIETUPOBAHHBIC, OBICTpOpEXKyIIMe. MeTamiokepaMuYecKue TBEPIbIe
craBbl. Cranmu a7 WU3MEPUTENbHBIX  MHCTpYMEHTOB. CTanu i IITaMmIoB
nehOpMHUPOBAHUS B XOJIOJHOM M TOPSTYEM COCTOSIHUSIX.

Tema 8. Craym u criaBel ¢ 0COOBIMU CBOMCTBaMHM. [[BEeTHBIE METaIbI U CILJIABHI.
Hemerammnueckne maTeprasl.

Koppo3uonHocrtolikue cranu W cruiaBel. JKapoOynopHblE CTajad UM CIUIABBI.
MarHutHbple ¥ HEMarHuTHbIE CTIM M cIviaBbl. CTaiu W CIUIaBbl MOHWXEHHOTO H
MOBBIIIEHHOTO  AjeKTpoconpoTuBieHusi. CpepnpoBoguuku. CTand W CIUIaBBI €
O0COOCHHOCTSIMU MOJYJIS YIIPYTOCTH U TEIIOBOTO KO3 (PUITMEHTa pacIupeHus.

CmiaBel Ha ocHOBe Meau. Jlarynu u Opon3bl. CrijlaBbl Ha OCHOBE aJTIOMHHUSI.
Jlutetinple u negopmupyemble criaBbl. [lpunmonm u 6a66utel. Kiaccudukanus
HEMETAJNIMYECKUX MaTEepUasoB.



5.2. Pa3aesibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI

ounasn hopma ooyuenusn

Bunbl 3aHATHIA, BKITIOYask CAMOCTOSTENIBHYIO Kon
paboTy CTYIeHTOB (B akaj.yacax) WHJUKaTOpa
HaunmenoBanue pasnerna, 3aHATHS 3aHSATUS camoc— JOCTUKEHUS
No TEMBI JUCIUILTAHBI JICKIIMOHHOTO | CEeMHHAPCKOTO | TOATEIbHAass | KOMIIETEHLUU
n/m THTIA TUTIA / U3 HUX B pabota
dhopme
MPaKTUYECKOU
MO/ITOTOBKH

Tema 1. ATomHo- NJ1-5yk-1
1, | KPHCTAIINMECKOE CTPOCHNE 1 5 i 6 N-8yxk-2

CBOWCTBA METAJIJIOB U

CILUIaBOB
5 Tewma 2. Kpucranmnuzanuu 4 i 12 NJ1-5vk-1

" | Merasos. NJ1-8vxk-»

Tema 3. Hakuten, npen u NJ1-5vk-1
3. | pekpucCTaUITM3alMOHHbIC 4 2 12 N-8yk-2

TIPOIIECCHI.

Tewma 4. CtpoeHue criaBoB. NJ1-5vk-1
4. | AuarpaMMbl COCTOSIHUS, UX 4 2 16 N-8yk-2

aHaJN3.

Tema 5. N-5yk1
5. | Kene3oyriaepoaucreie 4 2 12 N/1-8vyk-2

CIUTaBEHI.

Tema 6. Teopus n npakTHKa N/1-5yk1
6. | TepMuyeckoit 00pabOTKH 6 6 10 N-8yk-2

CTaJIN.

Tema 7. Cranu NJI-5vk-1

OOBIKHOBEHHOT'O KayecTBa U NJ1-8yxk-2
7 | cmemuanbHOTO HasHAYEHNS, 4 2 6

KOHCTPYKIIMOHHBIE,

WHCTPYMEHTAJILHBIC CTAIH U

CILIaBBHI.

Tema 8. Ctanu u CIuUIaBbl C NJI-5vk-1

0COOBIMH CBOICTBaMHU. N-8yxk-2
8. | LIBeTHBIC METAILIBI U CIIABHI. 4 2 6

Hemerannuaeckue

MaTepHAIBL.

Hroro 32 16 80




3a0unasn popma odyuenus

Bupl 3aH4THH, BKIIOYas CAMOCTOSITENbHYO Kon
paboTy CTy/IeHTOB (B akaJ.4acax) WHIUKAaTOpa
HaumenoBanwue paznena, 3aHATHS 3aHATHS camoc— JIOCTHOKCHHS
TEMBbI TUCITUTLTAHBI JIEKIMOHHOTO | CEMHHApPCKOIO | TOsITeNbHAs | KOMIIETEHLUU
No THIIA TUMA / U3 HUX B pabora
n/m dhopme
MPAKTUYECKOU
IIOJITOTOBKHU
3a0unas / saouynas / UI1Y | 3aounas |
Uiy Uiry
Tema 1. AToMHO- N-5yk1
1, | KPHCTAIIMYECKOE CTPOCHHE M 1 10 N/1-8vyk-2
CBOWCTBA METAJIOB H
CILTIaBOB
2 Tema 2. Kpucrannuzauuu 1 18 N-5yk-1
" | Meraios. NJ1-8yk-2
Tema 3. Hakuten, npes u NJ1-5vk-1
3. | peKpuCTaUITM3alMOHHbIE 1 20 N-8yk-2
IIPOLIECCHI.
Tema 4. CTpoeHuUE CILIABOB. NJ1-5vk-1
4. | InarpaMMbl COCTOSIHUS, HX 1 2 18 NJ1-8yk-2
aHaIN3.
Tema 5. N-5vk1
5. | KenezoyriaepoaucTeie 1 18 N-8yxk-2
CILTaBBI.
Tema 6. Teopus u mpakTHKa NJ1-5vk-1
6. | TepMuueckoit 06pabOTKH 1 2 18 N-8yk-2
CTaJIH.
Tema 7. Cranu N-5vk1
OOBLIKHOBEHHOI'O KauecTBa U N/1-8yk-2
7 | CTICIHMANBHOTO HA3HAYCHHS, 14
KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJIbHBIE CTAIN U
CIUTaBEHI.
Tema 8. Ctanu u CILIaBbI ¢ N/1-5yk1
0COOBIMH CBOHCTBaMH. N/1-8yk-2
8. | LIBeTHBIC METAJLIBI ¥ CILIABBI. 14
Hemeramnnueckue
MaTepHAIBL.
Hroro 6 4 130




5.3. [lepeyeHb NpaKTHYECKUX 3AHATHH

Ne Haumenosanune CopnepxaHue NPaKTUYECKUX 3aHATHN OO0beM TUCUMILIMHBI B aKaJl. 4acax
n/n paszaena, TeMbl ouHast popma | oOuHO-3a04Has | 3a04Has popma
JUCITATITUHBI oOyuenust | dpopma oOyueHuUs oOyueHus
/ UITY / VITY
Tema 1. ATomHO- Turbl KpECTAITMYECKUX CTPYKTYP, UX XapaKTepucTuka. JleexTsl aToMHO-
1 [epucTaiHyecKoe KpucTajmmieckoro crpoenus. Kpusas Onunra. 2
CTPOEHHE U CBOICTBA
METAJIJIOB U CILIABOB
Tema 2. TepmoanHamMuueckue OCHOBBI CaMOIIPOU3BOJIBHOU IIEPBUYHOMN
kpuctaimmsanuu. Pasmep kpucrainos. He camonponsBoiibHas nepBUYHas
2. | Kpucrammszanuu 2
METAILIOB. KPUCTAUTU3AIMsl,  OCHOBBI  MOJU(HUIMPOBAHUS,  MOAU(DUKATOPHI
TYTOILUIABKME U TOBEPXHOCTHO AKTHBHBIE. BTOpHYHas KpUcTaIn3anus.
Tema 3. Hakuier, MexaHu3M XOJOAHOM TutacThHuecko aedopmarnmu. [lnactuyeckas
3 | mpean nepopmanuss B MeTtaulax. Binmsnue Ha cBoiictBa. Bosepar. OtapIx. 5
" | pexpucramuzaunon | [lomuronmsanusa.  Pekpucramuusanuss nepBUYHAas U BTOPUYHAS.
HBIE ITPOLIECCHI. Jlnarpammsl peKpHUCTaUIA3aLMH
I'ereporenHsie CTPYKTYpHI.
XUMUYECKHE COECOUHEHHMS M UX Pa3HOBUIAHOCTH. TBeEpIble pacTBOPHI.
PactBopsl Ha ocHOBe OIHOM H3 KOMIOHEHT. OrpaHuYeHHbIE H
HEOTPaHUUYEHHBIE TBEPJBIE PACTBOPBL. TBepible pacTBOPbl HA OCHOBE
Tema 4. Ctpoenue XUMHYECKHUX COCAVHEHUM.
CILIaBOB. YnopsigoueHHble TBEpIblE PacTBOpPbl. MeTOoAbl MOCTPOEHUs AMATrPAMM
4. | InarpamMMbl coctosiHUS. MeToapl aHaiM3a AuarpaMMm CcocTosiHUS (mpaswiio (a3, 2 2
COCTOSIHUS, HUX NPaBUJIO KOHIIEHTpALKii) Ha IpUMepe TuarpaMMbl COCTOSHUS JJIS Cilydast
aHau3. HEOTPaHUYEHHOW PaCTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSHUU.
AHanu3 JuarpaMM  COCTOSIHMSL JBOMHBIX CIUIaBOB: JUIs  Cllydas
OTpaHUYEHHOW PAaCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHUM; JIs
ClIy4asl IOJIHOM HEPAaCTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSIHMM U
JUIsl ciydasi 00pa30BaHMs YCTOMYMBBIX IPOMEXKYTOUHBIX COETUHEHUH.
Tema 5. Kommonentsl u (a3sl B cCIulaBax keie3a € yIJIepoJoM. AHanu3
5. | HKenesoyraepommcr JarpaMMbl COCTOSTHUS JKEJI€30 — IEMEHTHT. 2 5

bIC CIIJIaBBbI.

Juarpamma cocTosiHHMSI CIIaBOB  Jkene3o — rpadur. IIporeccs

rpadutuzanun. Knaccudukamus cruraBo. CTaiau v 4yTryHBI.




Tema 6. Teopus u

[IpeBparienus npu HarpeBe 10 ayCTEHUTHOTrO coctosinus. [IpeBpamienue
ayCTeHUTa NpU OXJAKIEHUUM U  nepeoxyaxiaeHuu. llepaurtHoe
npespanienue. beiiHuTHoe mpeBpanienre. MapTeHCUTHOE IPEeBpaIleHUE.
IIpeBpalieHus npu OTIIYCKE CTaH.

IIpakTuka TepMOOOPabOTKH. HarpearenbHbie YCTPOMCTBA.
Oxnaxmamuye cpeapl. 3alluTa OT OKHCIEHUS MPU TEepMOOOpaboTKe.

IIPaKTHKA Bunasr TepmooOpabotku ctamu. Oxur cranu. Hopmanuszauus cranu. 5
TEPMUYECKON 3akanka crand. Breibop Ttemmeparypbl. OxunaxneHue. BHyTtpenHue
00pabOTKHU CTaJIH. HalpsDKeHUs. 3aKaJluBaeMOCTb M IpOKalIMBaeMocTb cTainu. CrocoOsbl
3aKaJKu CTaJIu. Otnyck CTaJIu. Oo6paboTtka XOJIOJIOM.
Tepmomexanuueckas oOpaboTKa.
IToBepxHOCTHOE ynpouHeHue ctanu. [loBepXHOCTHas 3akanka. XHMHUKO-
TEPMHUUECKas obpaboTka. [lemenTanus. A30oTHpOBaHUE.
Hurponemenranus.
Tema 7. Cramu BnusiHue JIerupyrommx 3JIEMEHTOB Ha CTPYKTYPY M CBOWMCTBA CTaJICH.
OOBIKHOBEHHOTO KoHCTpyKIIMOHHBIE CTaJli W HUX PA3HOBUJIHOCTHU: IIEMEHTYEMBIE,
KauecTBa U yJlydllaemble, MPYKUHHBIC, APUKOIOAIIUIIHUKOBBIE, BBICOKOIIPOYHEIE,
CHEIHaIbLHOTO CTpOUTENIbHBIE U apMaTypHble. CTpyKTypa, TepM0ooOpadoTKa, Ha3HAUEHHE 2
Ha3HA4YEeHUS, ¥ 00J1aCTH IPUMEHEHHS KOHCTPYKIIMOHHBIX CTaJeH.
KOHCTPYKUHOHHBIE, | HCTpyMeHTanbHble cTanu W cruiaBbl. Cramum A8 pexylux
MHCTPYMEHTAJIbHBIE | HHCTPYMEHTOB: YIJIEPOAMCTHIE, JIESTUPOBAHHBIE, OBICTPOPEKYIIHE.
CTaJIi U CILJIABBI.
Tema 8. Cramu u Koppo3noHHOCTONKHE CcTaly U CIUIaBbl. JKapoynopHsIe CTaau U CIUIABBI.
CIUIaBBI C OCOOBIMM | MarHUTHbIE W HEMarHuTHble cTanu W cruiaBbl. CTanu W CIUIaBbI
CBOMCTBAMH. MIOHMKEHHOTO " MOBBILIEHHOTO AJIEKTPOCONPOTUBIICHHUS.
[IBeTHbIe MeTamibl U | CBEpIIPOBOJHUKY. 2
CIUIaBBHI.
Hemerammmueckne
MaTEpUAJIBL.
Hroro 16




5.4. Ilepevenn 1a060paTOPHBIX PadoOT

No HaumenoBanue paznena, TeMbl HaunmenoBanue 1abopatopHoit paboThl O0BeM TUCIMIUIMHBI B aKaJl. yacax
/1 JUCLUIUINHBI ouHas opma |o4yHO-3a0uHas popma| 3aouHas Gopma
oOydeHus obOyuenus / UITY | oOyuenus / UITY
(npu Hanuuuu) (npu Hanuuuu)
1. Bnusinue crenenu xonoaHoW nedopMalui Ha CTPYKTYpY H
Tema 3. Hakuer, ipen u CBOICTBa METAJLJIOB. 2
PEKpUCTATUIM3AUOHHBIE TIPOLECCHI. Bnusinue TemnepaTypbl HarpeBa Ha CTPYKTYPY U CBOMCTBa
XOJIOAHOIe(OPMHUPOBAHHOTO METaJlIa
2. MertannorpaduuecKuil aHaIi3 METAJUIOB U CILIABOB.
Tema 4. CTpoeHHE CIUIABOB. 2 2
JIHArpaMMBI COCTOSHIS, WX aHAITHS, HuarpaMmMa coCTOSIHUS HEIE30YTTIEPONHUCTBIX CIUIABOB.
YpTpa3zBykoBas 1e(h)eKTOCKOIHNS AEeTaICH.
3. N3yuenue MUKPOCTPYKTYpHI CTIH B PABHOBECHOM
Tema 5. Xene30yriepoaucTrie CIIaBhl. | COCTOSHUU. 2
M3yueHue CTpyKTypbl 1 MEXaHHYECKUX CBOMCTB UyT'YHOB
4, N3mepenue TBepAOCTH METAIIOB U CILUIaBOB
H3ydenue CTpyKTypbl CTaliell B HEPAaBHOBECHOM COCTOSIHUM
OTnyck 3aKaJleHHON CTalu.
Tema 6. Teopus u nmpakTuKa
TepMHUECKO 0BPaGOTKH CTAH, OrnpenaeneHre NpOKAIMBAEMOCTH CTANH. § 6 2
N3ydeHne MUKpPOCTPYKTYPHI CTAIBHBIX JI€Talel mocie
LIEMEHTalUU
MapkupoBKa ¥ Ha3HaY€HUE CTaJIeH
5. Tema 7. Ctanmu 0OBIKHOBEHHOTO N3yueHnue MUKPOCTPYKTYpbl HHCTPYMEHTAIbHBIX CTAJICH U
KauecTBa M CHEIUaIbHOI0 HA3HAYEHHUs, | CIUIaBOB 2
KOHCTPYKLUHUOHHBIE,
WHCTPYMEHTAJIbHBIE CTAJIU U CIUIABHIL.
6. Tema 8. Ctanu ¥ CIUIaBbl ¢ 0COOBIMHU N3yuenue CTpyKTYpHI IIBETHBIX CIIABOB
cBoiictBaMu. L{BeTHbIE METAJIBI U MuUKpOCTPYKTYpPHBIN aHAJIU3 JIACTMACC 2
crutaBbl. HeMeTamnueckue
MaTepuabl.
Hroro 16 4




5.5. 3aaHus NJIs1 CAMOCTOATEJIbHOM Pa0doOThI CTYICHTOB

Ne n/m | HaumenoBaHue pazjena, 3agaHusl, BONPOCHL, AJIsl CAMOCTOSITEIbHOIO U3y4eHUs (3a1aHus) O0beM TUCHMILIMHBI B aKaJl. yacax
TEMBI JUCHUILINHEI OYHas OYHO-3a04YHas | 3a04Has Gopma
¢dbopma (dhopma oOydeHU 0o0yueHUs
o0yueHHs /UMY / AITY
1. Tema 1. ATtomHO- THMbl KPUCTATUIMYECKUX CTPYKTYp, UX XapakTepucTuka. Jledexts
KPUCTAJTINYECKOE ATOMHO-KPHUCTAJUIMYECKOT0 cTpoeHus. Kpusas Onunra. 6 B 10
CTPOEHHE U CBOICTBA
METAJIJIOB U CIIJIaBOB
2. TepMoIMHAMMYECKHME OCHOBBI CaMOIIPOM3BOJIBHOM IEPBHUYHOMN
Kpuctaymsauuu. Pasmep kpuctaios. He camornpousBosibHas
Tewma 2. Kpucrannuzanuu
METAILIOR NepBUYHAS  KPHUCTAUIM3AIMsA,  OCHOBBI  MOAM(DHIMPOBAHMUS, 12 - 18
' MOIUGUKATOPBl  TYrOIUIABKHE UM IOBEPXHOCTHO  aKTHBHBIE.
Bropuynas kpucramumsanus.
3. MexaHu3Mm xosoHOU IulacTuueckor aedopmanuu. [lnactuueckas
Tewma 3. Haknen, npen u .
PeKPHCTAILIH3AIHOHHbIE nedopmanusi B MeTajuiax. Biusaue Ha cBoiictBa. Bo3spat. OT1bIX. 12 B 20
—— [Tonmuronnsauus. Pexkpucrannusanus IepBUYHAsE M BTOPUYHAS.
Jlnarpammsl pekpucTaIn3alyu
4. I'ereporeHHsble CTPYKTYpHI.
XUMUYECKHE COEIMHEHUS M UX pPasHOBUIHOCTU. TBepjble
pacTBopbl. PacTBOppl Ha OCHOBE OJHOHW M3 KOMIIOHEHT.
OrpaHudeHHblE U HEOTpaHWYEHHbIE TBEpPJIbIE PacTBOpHI. TBepable
pacTBOpBI HA OCHOBE XUMUYECKUX COEAUHEHU.
YhopsaoueHHble TBepAbIE pacTBOPBL. MeETOapl TOCTPOECHUS
Tema 4. Ctpoenue JyarpaMM COCTOSIHMS. MeTonapl aHajlin3a JuarpaMM COCTOSIHUS
CIU1aBOB. J{narpammel (mpaBuio (a3, mpaBUIO KOHLEHTPALMK) Ha MpUMEpE TUarpaMMbl 16 — 18
COCTOSIHUSI, UX aHAJIU3. COCTOSIHUSL ~ JUIsl  Ccllydas  HEOTPAaHMYEHHOM  PAacTBOPHUMOCTH
KOMITOHEHT B TBEPJIOM COCTOSIHUH.
AHanu3 auarpaMM COCTOSIHHS [JBOMHBIX CIIJIaBOB: IS Cllydas
OTpaHUYEHHOM PacCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHHUH;
JUIsL ciaydasl IOJIHOM HEpacTBOPUMOCTH KOMIIOHEHT B TBEpPAOM
COCTOSSHUM W 1 ciydas  oOpa3oBaHUS  YCTOMYMBBIX
ITPOMEKYTOUHBIX COETUHEHUM.
5. Tema S. KommonenTsl u (a3el B CIutaBax >kejie3a ¢ YIJIepoJOM. AHau3 12 B 18

XKenesoyranepoaucroie

AuarpaMMbl COCTOSAAHUSA KCIIC30 — HEMCHTUT.




CIIJIaBHBI.

JluarpamMma COCTOSIHHMSI CIUIaBOB jkene3o — rpadut. Ilporecchr
rpadputmzanmu. Knaccudukanus croraoB. Cranu M YyryHBL
CtpykTypa, CBOWCTBA M NPHUMEHSIEMOCTh O€JbIX, OTOCICHHBIX MU
CephIX, MOIN(UITMPOBAHHBIX M BHICOKOIPOYHBIX YYT'YHOB.

Tema 6. Teopus u
IIPAaKTHKA TEPMUYECKOU
00pabOTKH CTaJIH.

[IpeBpamienust mnpu HarpeBe JO AyCTEHUTHOTO  COCTOSIHUS.
IIpeBpalieHre aycTeHUTAa NPU OXJIAXKIECHUU U NEPEOXJIAXKACHUU.
[lepautHOE MIpEBpAIlICHUE. beitnutHoe MIpEBpaIllCHHE.
MaprencutHoe npespatienue. lIpeBpalienus npu OTIycKe CTalIu.
[Ipaktuka  TepmooOpaboTku. HarpeBarenbHble — yCTpOHCTBa.
Oxnaxpamomue  cpeabl.  3amura  OT  OKHUCIEHHUS  Ipu
TepMoobOpaboTke. Buasl TepmooOpaboTku cramu. OTKUT CTalH.
Hopmanusanus cranu.

3akanka craiau. Beibop Temmeparypsl. Oxnaxzaenue. BuyrpenHue
HaNpsDKEHUs.  3aKajluMBaeMOCTh M IPOKAJIMBAEMOCTb  CTallU.
Crioco6b!1 3akanku crand. Otnyck cramu. OOpa®oTka X0JI0A0M.
Tepmomexannueckasi o0padoTKa.

[ToBepxHOCTHOE ympouHeHHe cTanu. IloBepXHOCTHas 3aKajka.
XuMuko-tepMuyeckass obpaborka. llemeHTtanus. AsoTupoBaHUE.
Hutpouementanus. Juddy3nonHas MeTauM3anus.

10

18

Tema 7. Cranu
OOBIKHOBEHHOI'O KauecTBa
H CIIEIHaIbHOIO
Ha3HAYECHHUS,
KOHCTPYKIMOHHBIE,
WHCTPYMEHTAJIbHBIC CTAJIH
M CIUIaBHI.

Cranun OOBIKHOBEHHOTO KadyecTBa, MAapKUpPOBKA, Ha3HAu€HUE U
obnactu mnpuMeHeHus. CrTanu CHENUATBLHOTO HAa3HAYEHUS: IS
JUCTOBOM M OOBEMHOW IITAaMIOBKHM, HarapTOBaHHBIC CTajH;
aBTOMaTHble ctaiu. JlernpoBanHble cranu. BiusHue nerupyrommx
AJIEMEHTOB Ha CTPYKTYpy W cBoiicTBa ctaneil. Knmaccuduxanus u
MapKHUpOBKa CTaJIEH.

KOHCTpYKIIMOHHBIE CTAJIM W WX PA3HOBHIHOCTHU: ILIEMEHTYEMEIE,
yily4laembie, MpYKUHHbIE, IAPUKONOAIIUITHUKOBBIE,
BBICOKOTIPOYHBIE, CTPOUTENbHBIE © apMmarypHbie. CTpyKTypa,
TepMooOpaboTKa,  Ha3HAaYeHWe W O0NacTh  TPHUMEHEHUs
KOHCTPYKIIMOHHBIX CTaJlei.

NHcTpymeHTanbHble CcTaid M cijiaBbl. Cranmu  Ajig  pexXyLIuxX
WHCTPYMEHTOB: YTJIEPOJUCTHIC, JIETUPOBAHHBIC, OBICTPOPEIKYIIHE.
MeramiokepaMuuecKie  TBEPAbIE  CIUIABBI. Cramu s
W3MEPUTENbHBIX ~ WHCTpyMeHTOB.  CTtajmm  JJig  IITaMIIOB
neOpPMUPOBAHUS B XOJIOJTHOM U TOPSYEM COCTOSHUSX.

14




Tema 8. Ctanu 1 craBbl
C 0COOBIMM CBOMCTBaMH.
LiBeTHBIC METAJLIBL U
CIUIaBEL.
Hemeramnmmueckue
MaTepHuabl.

Koppo3noHHOCTOHKHE CTanu M CIUIaBbl. JKapoymopHbIe CTald U
cIuiaBbl. MarHuTHbIE M HEMarHuTHBIE cTanyd M ciuiaBbl. CTanu u
CIUIaBbl MOHIKCHHOT'O M MOBBIIICHHOTO 3JIEKTPOCONPOTHUBICHHSI.
CeepripoBogauku. Crtanu M CIjiaBbl ¢ OCOOCHHOCTSIMH MOIYJIS
YIPYTOCTH M TEIUIOBOTO KO3 (HUIMEHTa pacIIupEHHUSI.

CrutaBel Ha ocHOBe Menu. Jlarynu u Oponssl. CriaBbl Ha OCHOBE
amomuHus. Jlureiinple n nedopmupyemsie cruiaBsl. [lpumon u
6a06uThl. Kimaccudukaiysi HeMeTaJUIMYeCKUX MaTepHUaoB.

14

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

7. KypcoBas pa6ora

Kypcosasa paboma ne npedycmompena.

8. KypcoBoii npoexkTt

Kypcosoii npoexm ne npedycmompeH.

9. KonTpoabHas padora
Konmponvnas paboma npedycmompena no 3aounoii hopme ooyuenus




10. OueHouyHble cpeacTBa JJsi NMPOBeJeHMS TEKYIIero KOHTPOJS H
MPOMEKYTOUYHOM aTTeCTAUN

OueHuBaHue pe3yabTaTOB OOy4YeHUS 1O AWCIHUIUIMHE U YPOBHS
c(hOpPMHUPOBAHHOCTH KOMIMETCHIMN (4acTH KOMIIETEHIIMM) OCYIIECTBIISIETCS B
paMKax TEKYIIero KOHTPOJS YCIIEBAEMOCTH W MPOMEXKYTOYHOM aTTecTaluud B
cooTBeTCTBUH ¢ DOHAOM OIEHOYHBIX CPEICTB.

IlepeyeHb BONPOCOB K IK3aMEHY:
1. N3o0pa3ute nuarpaMMy COCTOSIHHSI JBOMHBIX CIUJIABOB /IS CiIyyas MOJIHOM
pPacTBOPUMOCTH KOMIIOHEHT B TBEpPJOM COCTOSIHWHM, HaHecuTe o0iacTu (a3zoBoii
OJTHOPOJTHOCTH, TOCTPOWTE KPUBYIO KPHUCTAJUIM3AIMH C MPUMEHEHHWEM IpaBHiia
da3, onpenenute XxuMU4eckuil coctaB ¢a3 B aByx(dasHOU objacTu, ompeaenuTe
o0beMbl (a3 B nByx(a3HOU 00JaCcTH, aliTe XapaKTEepUCTUKY CIUIaBa B TBEPAOM
COCTOSIHHH.
2. HW300pa3ute nuarpamMmy COCTOSIHUS JBOWHBIX CILJIABOB JUIsl CJIydasl TOJIHOM
HEPAaCTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSIHMM, HaHECUTE 00s1acTu (pa3oBoit
OJHOPOJHOCTH, JJs JO 93BTEKTHYECKOIO CIIaBa  IOCTPONTE  KPHUBYIO
KpUCTAJUIM3AIMU C IPUMEHEHUEM TpaBuia (a3, ONnpeesuTe XUMUYECKU COCTaB
da3 B aByxdazHoi obnactu, ompeneaute oObeMbl (a3 B nByxdaszHou 00sacTu,
JalTe XapaKTepUCTUKY CIJIaBa B TBEPJIOM COCTOSTHUU.
3. H300pazute nuarpaMMmy COCTOSIHHUSI JBOWHBIX CIUIABOB JUJISL  CIIydas
OTPaHUYEHHOW PACTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSHHUH, HAHECHUTE
obmactu (a30BOMl OJHOPOTHOCTH, JJISI 332 IBTEKTUYECKOTO CIIJIaBa TOCTPOUTE
KPUBYIO KPUCTAIITM3AIMHU C TPUMEHEHHEM TTpaBmiia (a3, OnpeaenTuTe XUMAYECKUH
coctaB (a3 B aByxdaszHoil oOnactu, ompenenute oobeMbl (a3 B JaByx(ha3zHOU
o0nacTu, AaiiTe XapaKTepPUCTUKY CIUIaBa B TBEPAOM COCTOSTHUM.
4. W3oOpa3uTe auarpaMMmy COCTOSIHHMSI JBOWHBIX CIUIABOB NIl CIydas
o0pa30oBaHUs YCTOMYMBBIX MPOMEXKYTOUYHBIX COCIWHECHUM, HAHECHTE OO0JIacTH
($a30BOil OJHOPOJHOCTH, AJIS CIUIaBa COAEPIKAILETO YCTONYMBOE MPOMEKYTOUHOE
COEJIMHEHUE TIOCTPONTE KPUBYIO KPUCTAIUIM3AIMU C IPUMEHEHHEM IpaBuia (as,
OTIpEJICINTe XUMHUYECKui coctaB ¢da3 B aByx¢da3HOM o0O0JIacTH, OMpeeuTe
o0veMbl (pa3 B nByxdas3Hoi 00JacTH, MalTe XapaKTePUCTUKY CIUIaBa B TBEPIOM
COCTOSTHUH
5. H3o00pazute nmuarpammy coctosiHus ciuiaBoB Fe — FesC, manecure obnactu
¢$a30BOl  OJHOPOMHOCTH, JUIS THUIIOBBIX CIUIABOB  TOCTPOHTE  KPHUBYIO
KPUCTAIIM3AIMN C PUMEHEHHEM MpaBuia (a3, onpeaenuTe XUMUIECKHI COCTaB
¢da3 B AByx(}a3Hoil 00JaCTH IPH Pa3IUYHBIX TEMIIEPATypax, ONPEACIUTE MPU ITOM
o0BeMbI (a3, gailTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSIHHH.
6. MN3oOpasute auarpamMmy COCTOSIHHS CIUIABOB JKelie30 — rpaduT, HaHECUTe
obsactu (pazoBOM OJHOPOTHOCTH, JJIsI THUIOBBIX CIUIABOB IOCTPOUTE KPHUBYIO
KPUCTAJUTM3AIMU C TIPUMEHEHUEM TpaBuia ¢a3, onpenennTe XUMUIeCKU COCTaB
¢a3 B nByx(}a3Hoil 061aCTH IpU Pa3TUUHBIX TEMIEPATYpPaxX, ONMPEACTUTE MPU FITOM
o0bembl (ha3, JaiiTe XapaKTepUCTUKY CIUIaBa B TBEPJOM COCTOSHUU.
1. [IpyxuHbl  W3roToBIsItOTCA U3 cranu 650, HasHaubTe  pexkuUMBbI
TepMOOOPabOTKU U ONMUIIKUTE (Ha30BbIE MPEBPAILCHUS U CTPYKTYPY CTaJH.



8. 3yOuarple Koyieca W3roTOBIsitOTCS W3 ctamm 40P w 1MOMDKHBI HUMETh
BBICOKYIO TOBEPXHOCTHYIO TBEpPJOCTh NpH Bs3KOM cepaueBuHe. Haznaubre
PEXKUMBI YIPOUHSIONIEH TepMOOOpaOOTKU M onuiuTe (ha30Bble MPEBPAIICHUS U
CTPYKTYPY CTaJIH.

Q. Banbr penykropa wusrotoBistorcss w3 ctanu 40X U JIODKHBI HUMETh
HauWjyyllee CO4YeTaHWe TMPOYHOCTH U  BA3KOCTH. HaszHaubTe  peXUMBI
TepMOOOPaOOTKH U ONMUIINUTE (Pa30BbIC MPEBPALIECHUS U CTPYKTYPY CTaJH.

10.  3Be3moukH IEMHOM Mepead H3TOTOBISIOTCS U3 CTANU 45 U TOJDKHBI UMETh
BBICOKYIO ITOBEPXHOCTHYIO TBEpPAOCTh HpH BA3KOM cepaueBuHe. HazHaubre
PEXKUMBI YIPOUHSIOMIEH TepMOOOpabOTKM M onuIIKTe (a30BbIC MPEBpAILCHUS H
CTPYKTYpPY CTaJH.

11. M3mepuTenbHbII WMHCTPYMEHT — MNpoOka u3rotoBneHa u3 cramu 15XH.
Ha3znaubre TepMOOOpabOTKY, ONHIIUTE PEXKUMBbI, (Pa30BbIE NPEBPALICHUS U
CTPYKTYpPY CTaJIH.

12.  3yb6wno u3roroiieHo U3 ctanu Y7A. HazHaubte T€pMOOOPAOOTKY, ONUIIINUTE
MIPEBPAICHUS U CTPYKTYPY CTAJIH.

13. ®pesa uzroronieHa u3 crainu P18. Hasnaubte TepmMo0oOpabOTKY, ONMUIIUTE
pexuMBI, (pazoBbIe MPEBpAIIECHUS U CTPYKTYPY CTaIH

14. Csepna wusroroBisitorcss w3 cranu  P6MS.  HasnaubTe  pexuMbl
TEpMOOOPaOOTKU U ONMUIINTE (Pa30BbIE MPEBPAILECHUS U CTPYKTYPY CTaJH.

15. Hanaiika TokapHOro pesna wusrotorieHa u3 cmiaBa BKS. Onwumwmre
TEXHOJIOTUIO U3TrOTOBJIEHUS, CTPYKTYPY U CBOMCTBA

16. Tena xaueHHUs MOAIUIMITHUKOB M3roTOBIsrOTCA M3 ctaiu 111X10. Hasuaubre
PEXUMBI YIPOUHSIOLIEH TEpMOOOPaOOTKM M onuiuTe (ha30Bble MPEBPAILICHUS U
CTPYKTYpPY CTaJH.

17. MetonoM riay0OKOH IITAaMIOBKH 32 HECKOJIBKO MEPEXOJO0B M3rOTaBIMBAIOT
netanu u3 cranu 10mc. Onummre TepMooOpabOTKy U CTPYKTYpHBIE U3MEHEHUS
IIPOUCXOISIIINE ITPU ITOM.

18. HamunsHuku u3roraBnuBaroTcs u3 ctanu Y 10. Haznaubte TepMOOOPAOOTKY,
ONHUIINTE €€ PEeXKUMBbI, (PA30BO-CTPYKTYypHbIE TMpPEBpAIlEHUS U KOHEUHYIO
CTPYKTYPY CTaJIH

19. Twnp3a UMIWHApPA BHYTPEHHETO CrOPaHUS HW3TOTABIMBACTCS W3 CTaA
38XMIOA wu gnomkHa o0OnagaTh BBICOKOW TOBEPXHOCTHOM TBEPIOCTHIO W
U3HOCOCTOMKOCTBIO. HasHaubTe yHpOYHSIONIYI0 TEepMOOOpPaOOTKY, OMMILIUTE
pexumbl, (a30Bble U CTPYKTYpHbIE MPEBPALLEHUS U CTPYKTYpYy CTald B
YIPOYHEHHOM COCTOSTHUU.

20. 3yOuyaTeie Kojieca HM3rOoTOBISAIOTCS W3 ctanu 12XH3A u J0KHBI MUMETh
BBICOKYIO TTOBEPXHOCTHYIO TBEpPJIOCTh NpH BsA3KOM cepaueBuHe. Haznaubre
PEXUMBI YIPOUHSIONIEH TepMOOOpaOOTKH M onuiuTe (ha30Bble MPEBPAILCHUS U
CTPYKTYpPY CTaJIH.

21. Banbl peayKTopa U3rOTOBISIOTCA U3 CTANU 45 U JOKHBI UMETh HAMITydlliee
COUETaHWE NPOYHOCTH M IUIACTUYHOCTU. Ha3zHaubTe peXHMBI YNPOUHSIOIEH
TepMOOOpabOTKY U ONMUIIKUTE (Da30BbIE MPEBPAILECHUS U CTPYKTYPY CTaIN

22. YKaxWuTe Ha3HAUYCHHWE M O0JIACTH TNPUMEHEHHS HIKE TEePEUYNCICHHBIX
craneit u cmaaBoB: Ct.6cn, 12X2H4A, 40XT'®, Ac20XT'HM, 65T'A, IIX 20CT,



V7, P9, 9XC, Cr.2cn, 15X, 40X, A30, 60C2,, V13, P6MS, X, Cr.3nc, 15X®, 45T,
ACl4, 50XT'A, HIX 10, Y8A, P9®5, 9X, Cr.3km, 18XI', 40I', A35, 70, IIX 4,
V13A, P6M3, Cr.1nc, 20XH, 40, Al11, 55C2, IIIX 15CI, V8, P9, Cr.1kn, 12XH2,
50, A20, 65, LIX 15, V10, P12, Cr.0, 20XH, 40, A12, 50I', Y7A, P18, XBI,
Cr.6nc, 14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5I'nc, 15X2M,
30XM, AC38XI'M, 60C2XA, Y7A, PO9K10.

Tunosbie TeCTOBLIE 3adaHUsA.
1. OcHOBBI TEOpHH CIIABOB

1.1. KOJIMYECTBO ATOMOB, TTPUXOAIINXCS HA OJJHYDJEMEHTAPHYIO SYENKY B
OLIK PEIIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMYECTBO ATOMOB, TTPUXO/IAIINXCS HA OJJHYDJIEMEHTAPHYIO SYENKY B
I'TTY PEHIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMOB, ITPUXOAIINXCS HA OJJHYDJIEMEHTAPHVYIO SIYEMKY B
I'IK PEIIETKE
1)2;2)4;3)6;4)8
1.4. CITIOCOBHOCTbB METAJIJTA OBPA30OBLIBATH PA3HBIE TUIThI KPUCTAJIJIMYECKUX
PEHIETOK
1) anuzotpomnus; 2) Tekctypa; 3) moauMopdusM; 4) U30TPOITHOCTh
1.5. HEPABHOMEPHOCTb CBOMCTB KPHMCTAJIJIA B PA3JIMYHbBIX
KPUCTAJIJIOTPA®MYECKNX HATIPABJIEHHAX HA3BIBAIOT
1) nukBanueii; 2) aHU30TpONHeli; 3) TEKCTYpoH; 4) MOIMMOPHU3MOM
1.6. TNIOTHOCTH JIMCJIOKAILI B U3EJINH, U3TOTOBJIEHHOM XOJIOHOM1
IITAMITOBKO
1) 104 cm?; 2) 106 cm?; 3) 1012 em?; 4) 102 em?
1.7. IE®EKT KPUCTAJUIMYECKOM PEIIETKU, [TPEJICTABJIAION[NAI COBOIM KPAU
JIMIITHEX OJIYTIIJIOCKOCTH
1) BakaHcus; 2) nuciokaiys; 3) rpanuia 0J0ka; 4) rpaHulia 3epHa

2. KeJie30yriepoaucTbie CIJIABbI

2.1. ®DA30BBII COCTAB CITJIABA, COJEPXAIIETO 0,8 % C II0 MACCE, TTP1
TEMIIEPATYPE 900 °C

1) aycTeHuT; 2) ayCTEHUT U LIEMEHTHT; 3) PeppuT U LEMEHTUT; 4) peppuT

2.2. ®A30BBII COCTAB CITIJIABA, COJEPXAIIETO 3 % C, [TIPU TEMITIEPATYPE 900
°C

1) aycreHuT; 2) ayCTEHUT U LIEMEHTHT; 3) neae0yput; 4) dhepput

2.3. COAEPXKAHUE YTJIEPOJA (ITO MACCE B ITPOLIEHTAX) B CITJIABE
SBTEKTOUJHOI'O COCTABA

1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67

2.4. CTAJIb, UMEIOILIASI CTPYKTYPY IEPJIUT U IEMEHTUT (BTOPUYHBIIA)

1) Y8A; 2) crans 08km; 3) V10;4) V7

2.5. CTAJIb, UMEIOIIIAA MAKCUMAJIBHOE OTHOCHUTEJIBHOE CYKEHUE

1) crans 10; 2) crans 45; 3) Y10A; 4) V8

2.6. CTAJIb, COJJEPXXAILIASI B PABHOBECHOM CTPYKTYPE MAKCUMAJILHOE
KOJIMYECTBO HEMEHTUTA

1) crane 10; 2) V10A; 3) V8; 4) V7A

2.7.9YT'VH, B KOTOPOM BECbH VI'JIEPOJ HAXOJUTCA B CBOBOAHOM
COCTOSAHNU U TPA®UTHBIE BKIIIOUEHU A UMEIOT INIACTUHYATYIO ®OPMY
1) cepslit mepiuTHBIN; 2) cepblil peppUTHBIN; 3) KOBKHI YyTryH; 4) BHICOKOIPOUHBIN

3. Tepmuueckass 1 XMMHKO-TepMHu4YecKasi 00padoTka



3.1. [IPEBPAILIEHUE, ITPOMCXO/IAIIEE ITPU HAI'PEBE JJOSBTEKTOUJIHOM CTAJIU
B UHTEPBAJIE TEMIIEPATYP ACI — AC3

1) nepnuTo-aycTeHUTHOE; 2) heppUTO-ayCTCHUTHOE; 3) IIEMEHTUTO-ayCTEHUTHOE; 4) IEPIUTHOE
3.2. AYCTEHU3ALIUA ITPOMJIET BBICTPEE (ITPU [TPOYMX PABHBIX YCJIOBUSX) B
CTAJI1A C COAEPXXAHUEM VYIJIEPOLAA

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 TPEILLIMHAM?

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

3.5. KAKAA CTAJIb BYIET UMETbD BOJIbLIYIO TBEPJOCTD ITIOCJIE 3AKAJIKN?

1) C10; 2) Crans 60; 3) Y9; 4) crans 30

3.6. TEMIIEPATYPA HAI'PEBA CTAJIM V7 110/l 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) MmapTeHcHuT; 2) MapTEHCUT, ayCTEHUT OCTATOUHBIH; 3) MAPTEHCHUT, ayCTEHUT OCTATOYHBIH,
[IEMEHTUT BTOPUYHBII; 4) MapTEeHCUT, PeppUT

4. JlerupoBaHHbI€e CTAJN U cIJIaBbl. L[BeTHBIE MeTa/UIbI M CILUIABBI HA UX OCHOBE
4.1. HUBKOJIETMPOBAHHBIE CTAJIM UMEKOT CYMMAPHOE COAEPXKAHUE
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. BBICOKOJIETUPOBAHHBIE CTAJIN UMEKOT CYMMAPHOE COAEPXXAHUE
JIETUPYIOIINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6onee 10 %; 4) 2,5 %
4.4, XUMUYECKHWM DJIEMEHT, IPUMEHSIEMBIN J1J15 JIETUPOBAHU S
KOPPO3MOHHOCTOVKUX CTAJIE1
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYHIUE CTAJIN JIETUPYIOT ... OCHOBHbIM XUMNYECKHNM
OJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JIEAEBYPUTHOI'O KJIACCA
1) 12XI2MTP; 2) P18; 3) XBI'; 4) X
4.7. SHAYEHUME BYKBHI “A” B MAPKE CTAJIN 38XH3A
1) conepxanue antOMUHUS; 2) coiepKaHue a30Ta; 3) BHICOKOKaYeCTBEHHAs; 4) aBTOMaTHas

5. HemeTa/uimueckne MaTepuaJibl H BLIOOP MaTepHaJia Ajisi KOHKPETHOr0 Ha3HA4YeHUA
5.1. IPOCTBIMU IINTACTMACCAMMU HA3BIBAIOT
1) nonumeps! 6e3 106aBOK; 2) MOAMMEPHI U HATIOJIHUTENH; 3) MOJIUMEPHI U CTa0MIIN3aTOPBI;
4) nonuMepsl U TIACTU(DUKATOPHI
5.2. B TUNTACTMACCHI JUIA ITOBBILIEHUS MEXAHUYECKUX CBOMCTB
JOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) IIaCTU(PUKATOPBI; 4) pereHepar
5.3. BINTACTMACCHI JJUIA BAMEUUIEHN A CTAPEHU A JIOBABJIAOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) TUIACTH(PHUKATOPHI; 4) pereHepar
5.4. BINIACTMACCHI JI1 YMEHBIIEHHW A XPYTIKOCTU AOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) TUIACTU(PHUKATOPHI; 4) OTBEPAUTEIND
5.5. BINIACTMACCHI JIs1 COXPAHEHUA CTPYKTYPBI MOJIEKYJI IOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) TUIACTU(PHUKATOPHI; 4) OTBEPAUTEIND



5.6. OTBEPIUTEJIN JOBABJIAIOT B INTACTMACCHI

1) TepMoIuIacTHUHBIE; 2) TEPMOPEAKTUBHEBIE; 3) BO BCE BU/IbI I1JIACTMACC

5.7. HASOBUTE CAMBII OTHEOITACHAIN TIOJIMMEP U ITOPUCTHIE IIJTACTMACCHI
HA EI'O OCHOBE

1) nonuaTUIeH; 2) NOAMCTUPOI; 3) NOJUYPETaH; 4) CTEKIOTEKCTOIUT

11. YueOHO-MeTOAUYECKOE O0ecTIeYeHre JUCIUTIIHHBI

11.1. PekoMeHayeMas JuTepaTypa

1. Canynos, C. B. MarepuanoBenenue : yueonoe nocooue / C. B. CanyHoB.
— 2-e u3A., ucnp. u aon. — Cankr-IletepOypr : Jlanp, 2021. — 208 c. — ISBN
978-5-8114-1793-3. — TekcT : 25eKTpOHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEeUHAs
cucrema. — URL.: https://e.lanbook.com/book/168740 — Pexxum mocTyma: ajs
aBTOPU3. MOJIB30BATENEH.

2. MarepuanoBeaenue : yueoHoe nocodue / [I. A. bonasipes, C. B. JlaBbi0B,
JI. W. IlonoBa, M. H. TropskoB. — Bousoraa : Uudpa-Unxenepus, 2020. — 424 c.
— ISBN 978-5-9729-0417-4. — TekcT : 37eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
ounbmmoteunas cucrema. — URL: https://e.lanbook.com/book/148345 —Pexum
JOCTYyTIA: JUIsl aBTOPH3. TTOIh30BaTEIICH.

3. MarepuanoBeaeHue I TPAHCIIOPTHOTO MAITMHOCTPOCHHS : y4eOHOe
nocobue / J. P. 'anumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. AGaymuinH. —

Cankrt-IletepOypr : Jlawp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. —
Tekcr : anexTponssiit // Jlanb : anexkTpoHHO-OMOMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/168565. — Pexum gocTyma: s aBTOPHS.
II0JIb30BATEIIEH.

4. Apabos, M. III. MarepuanoBesieHUE U TEXHOJOTUS KOHCTPYKIIMOHHBIX
MatepuaioB. JlabopaTopHbI MPaKTUKYM : yuyeOHoe mocobue ais By3oB / M. III.
ApabGos, 3. M. Apabosa. — Canxkrt-Ilerepoypr : Jlanb, 2021. — 160 c. — ISBN
978-5-8114-7510-0. — Tekct : aneKTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOIMOoTeUHas
cucrema. — URL: https://e.lanbook.com/book/174969 . — Pexum goctymna: s
aBTOPU3. MOJIb30BATENEH.

5. Eropoa, O. B. Texuuueckas Mukpockomnus. IIpaktuka paboTsl cC
MUKPOCKOTIAMHU JIJIsI TEXHUYECKUX 11esielt | yueOHuk jyis By30B / O. B. EropoBa. —
3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 524 ¢. — ISBN 978-5-8114-
8774-5. — Texcrt : anexTpoHHbIi // JlaHb : 3JIEKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/180819. — Pexum mocryma: s aBTOPH3.
IOJIb30BATEIIEH.

11.2. llepuoguyeckue U31aHUsI
He UCNOIb3YIOMCS

11.3. HopmaTuBHO-NIPaBOBbIE AKTHI H HHbIE IPABOBBIE JOKYMEHTbI
He UCNOJIb3YIOMCSL


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

11.4 IlepeyeHb 31EKTPOHHO-00Pa30BaTEJIbHbBIX PECypCcoOB

1. Aptremenko A.A., TuxonoB [I.A. I3ydyeHue MHUKPOCTPYKTYpHI
YIAEPOJUCTON CTal B PaBHOBECHOM COCTOSHMM: METOJIMYECKHE YKa3aHUsd K
BBITIOJIHEHUIO J1a0OpaTopHOU paboThl Mo Kypcy «MarepuanoBenenue»/ A.A.
Aptemenko, JI.A. TuxonoB — OHrensc: Uzn-Bo OTU (dbumman) CI'TY umenu
[Narapuna FO0.A. 2021 — 6 c. DnexktpoHHoe wusnanue — Pexum nocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

2. Apremenko A.A., TuxonoB /[.A. M3ydeHHne CTPYKTypbl U MEXaHUYECKUX
CBOMCTB YyT'yHOB: METOJIMYECKUE YKAa3aHU K BHIMOJTHEHUIO TAOOPATOPHOI pabOThI
no kypcy «Marepuanoenenue»/A.A. Apremenko, J[.A. TuxoHOB — DHrenbc:
Uzn-Bo OTU (punuan) CI'TY umenu [Narapuna 10.A. 2021 — 8 c. DnexTpoHHOE

U3J1aHue Pexxum JIOCTyTIA:
http://techn.sstu. ru/neW/SublectFGOS/DefauIt aspx?kod=154&tip=6
3. Apremenko A.A., TuxonoB J[.A. HW3ydyeHue CTpPyKTypbl CTajieud B

HEPAaBHOBECHOM  COCTOSIHMM: METOOUWYECKHE  yKa3aHWs K  BBIIOJHEHUIO
nabopaTopHoil paboTel 1o Kypcy «MarepuanoBenenue»/A.A. Apremenko, J[.A.
TuxonoB — Ourensc: U3n-Bo OTU (punuan) CI'TY umenu I'arapuna FO.A. 2021 —

8 C. DJIEKTPOHHOE u3/1aHue — Pexum JOCTyIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
4, Aptemenko A.A., TuxonoB J[.A. M3yueHWe CTPYKTyphl CTajield IOcCIe

LEMEHTAlUN: METOANYECKUE YKa3aHUs K BBINOJHEHUIO JaOOPaTOPHOM paboTHI MO
Kypcy «MarepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB — Durensc: U3a-Bo
OTU (bumman) CI'TY umenn Narapuna F0.A. 2021 — 6 ¢. DnekTpoHHOE H3AaHUE —

Pexum JOCTyTA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
S. Apremenko A.A., TuxonoB [[.A. 3ydueHue CTpyKTypbl HHCTPYMEHTAIBHBIX

CTaJled M CIUIaBOB: METOJAMYECKHE YKa3aHUs K BBINOJIHEHHUIO J1abopaTopHOU
pabotel o Kkypcy «Marepuanoseaenue»/A.A. Apremenko, JI.A. TuxoHoB —
Ourensc: M3n-Bo OTU (dunuman) CI'TY umenu Tarapuna FO.A. 2021- 6 c.
DNEeKTpOHHOE U3JIaHNE — Pexxum JOCTyIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

6. Apremenko A.A., TuxonoB J[.A. M3ydeHMe MHUKPOCTPYKTYpbl LBETHBIX
CIUIAaBOB: METOJMYECKHE YyKa3aHUs K BBIOJHEHHUIO JIa0OpaTOPHOU paboThI IO
Kypcy «Marepuanosenenue»/A.A. Apremenko, J[.A. Tuxonos — Durensc: U3a-Bo
OTU (pumman) CI'TY umenu I'arapuna FO.A. 2021 8 c. DnekTpoHHOE U3/IaHUE —

Pexum JOCTyIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
7. Apremenko A.A., TuxonoB J[.A. MHUKpOCTPYKTYpHBI/ aHaJIn3 IUIACTMACC:

METOJMYECKUE YKa3aHUsl K BBIMOJHEHUIO JIa0opaTOpHOM pPabOThHl MO Kypcy
«Marepuanosenenne»/B A.A. Apremenko, J[.A. TuxonoB - Durenbc: M3n-Bo
OTU (pumman) CI'TY umenu [arapuna FO.A. 2021- 10 c. DnexkTpoHHOE U3TaHUE

Pexxum JNOCTyIIA:
http [ftechn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8.  Apremenko A.A., Tuxonos JI.A. Metamnorpadpuuekuii aHanu3 METaNIOB U

CIUIAaBOB: METOJMYECKHE YKa3aHUS K BBIIOJHEHHUIO JIa0OpaTOPHOU paboThHI MO


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

Kypcy «Marepuanosenenue»/A.A. Apremenko, J[.A. Tuxonos - Durensc: U3a-Bo
OTU (bunmuan) CI'TY umenu I'arapuna FO.A. 2021 — 8 ¢. DnekTpoHHOE U3AaHUE —

Pexum JOCTYyTIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
9. Apremenko A.A., TuxonoB JI.A. BwiOop cTajmeili u pexXUMOB HUX

TepMooOpaboTku. Meroandeckue yKa3aHHWs K BBIIOJHEHUIO J1a0OpaTOpHOU
paboTel o Kypcy «Matepuanoeaeuue»/A.A. Apremenko, [[.A. TuxoHop —
Ourensc: Uzn-Bo OTU (pwman) CI'TY umenu arapuna FHO.A. 2021- 16 c.
DNEeKTPOHHOE U3/1aHue — Pexum JoCTyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

10. Apremenko A.A., TuxonoB J[.A. Kpucrammmzauus, miacTuueckas
nedopMaius 1 peKpUcTAIM3aMsd METAIJIOB U CIUIABOB: METOJAMYECKUE YKa3aHUS
K BBINIOJIHEHUIO JIabopaTOpHOU paboThl Mo Kypcy «MarepuaoBeacHue»/A.A.
Aptemenko, J[.A. TuxoHoB .- Ourensc: M3a-so DTU (pumman) CI'TY umenu
[lNarapuna 10.A.,2021 — 16 c. DnekrpoHHoe wu3naHnue — Pexum pocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. Apremenko A.A., TuxonoB JI.A. HccienoBanue BIMSHUS TEMIIEPATYPHI
HarpeBa Ha CTPYKTYpy U CBOWCTBA XOJOJIHOAC(HOPMHUPOBAHHBIX METAJIIOB:
METOJMYECKHE YKa3aHUs K BBINOJHEHUIO JabopaTOpHOM paboThl MO Kypcy
«Marepuanosenenne»/A.A. Apremenko, JI.A. Tuxonos. .- Surensc: U3n-so 3TU
(punman) CI'TY umenu T'arapuna FO.A. 2021 — 8 c. DiAeKTpoHHOE H3JaHUE —
Pexum JOCTyTA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

12.  Apremenko A.A., TuxonoB J[.A. M3ydeHue oTmycka 3aKaJ€HHOH CTaJH:
METOJMYECKUE YKa3aHUsl K BBIMOJHEHUIO JIa0opaTOpHOM pPabOThHl MO Kypcy
«MarepuanoBeaenue»/A.A. Apremenko, J[.A. TuxoHoB- DHrenbc: U3n-so OTHU
(punman) CI'TY umenn ['arapuna FO.A. 2021 — 8 c. DnekTpoHHOE U3JIaHUE —
Pexum JIOCTyIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Aptemenko A.A., Tuxonor [I.A. Omnpenenenne NpoOKaAIMBAEMOCTH CTaJICH:
METOJMYECKHE YKa3aHUs K BBIMOJHEHUIO JabopaTOpHOM paboThl MO KypCy
«MatrepuanoBeacaue»/A.A. Apremenko, Durensc: U3a-s8o OTU (pumuan) CI'TY
umenu [arapuna FO.A. 2021. — 12 c. DnektponHoe u3nanue — Pexxum goctyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14. Apremenko A.A., Konommsakun C.B. [Iuarpamma  cocTosiHHE
YKEJIe30yTJIEPOJUCTHIX CIUIaBOB: MeTouueckue peKoMeHAaIuu K J1abopaTopHOU
pabote 1o kypcy «MatepuanoBenenue» — IHrennc: M3n-so 9TU (pumman) CI'TY
uMmenu ['arapuna FO.A. 2021. — 16 c. DnexkrpoHHoe u3ganue — Pexxum nocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., Konommsiakua C.B. YapTpa3BykoBas aeQeKTOCKOMUs
netaneit: Metogudeckue peKOMEHAAIMM K J1abopaTopHO paboTe Mo Kypey
«MarepuanoBenenuey — JHrenbc: U3n-so 9TU (punuan) CI'TY umenu 'arapuna

I0.A.  2021. — 8 c. OnexkrpoHHoe wu3gaHue — Pexum jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6



http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=330&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Apremenko A.A., Konommsakun C.B. M3mepenue TBepAOCTH METaNIOB U
CIUTaBOB: MeToauyeckue peKoMEeHAAMu K JiabopaTtopHoil paboTe Mo Kypcy
«Marepuanosenenue» — Jurensc: U3a-so 3TU (dbunuan) CI'TY umenu [Marapuna
I0.A. 2021. - 12 c¢. DOnexkrpoHHoe wu3maHue — Pexum jgocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

17. Aptemenko A.A., Konommsakun C.B. MapkupoBka U Ha3Hau€HHE CTaJei:
Meronuueckre  peKOMEHIaluu K  JlaboparopHoi  pabore 1O  Kypey
«MarepuanoBeaenue» — Jurenbce: U3a-so OTU (punuan) CI'TY umenu 'arapuna
I0.A. 2021. — 12 c¢. DOnektpoHHoe wu3manue — Pexum jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11.5 D1eKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
1. «BBC IPRbooksy,

2. OBC «Jlanb»

3. «OBC elibrary»

4. ObC «KOHCVYIJIbTAHT CTYZAEHTA»

11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTepHeT»
- OBC «YHHMBepCUTETCKAsE HAyYHO-TexHHUYeckas ondmuorekay (http://lib.sstu.ru);
- DBC «Emxunoe oxuo» (http://window.edu.ru);
- OB muccepranmii Poccuiickoii rocynapcteHHon onbarorexu (https://dvs.rsl.ru);
- MeXIIyHapoaHas pedepaTuBHas 6a3a maHHbX Scopus (https://www.scopus.com);
- MexnayHapoaHas pedepatuBHas 6aza  ganHeix Web  of  Science
(http://apps.webofknowledge.com) u np.
Hcemounuxu  MOC  OTH  CITY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/IbHBIE pecypchl B hopmax,
aJalTUPOBAHHBIX /I CTYJAE€HTOB ¢ OIPAHMYEHHbIMH BO3MOKHOCTAMH
3/0POBbS (IJIsl TPYII U MOTOKOB C TAKUMM CTYJI€HTAMH)

1. ApantupoBanHas Bepcus HOb, nng ucnonb3oBaHus HHBaIWIAMU M
JIAL[AMU C OTPAHUYEHHBIMUA BO3MOYKHOCTSAMU 3710POBbSI

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneyenvl neuamuvimu u
(unu) 2/IeKMPOHHBIMU 00pazosamenvHbIMU  pecypcamul 8 gopmax,
aA0anmupoBaAHHbIX K 02PAHUYEHUSAM UX 300POBbAL.

12. NudopManmuoHHO-CIPABOYHbIE CHCTEMbI M NpPodecCHOHAJIbHbIE
0a3bl JaHHDBIX

OOGyuaronuMcst obecriedeH A0CTyn (yIaJleHHBI JOCTYI), B TOM 4YHUCIE B
Clly4yae MPUMEHEHHUS DJICKTPOHHOTO 00YyUYeHHMs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUHA, K COBPEMEHHBIM MNpO(EeCCHOHAIBHBIM  0a3aM  JaHHBIX U
MH()OPMAITMOHHBIM CIIPABOYHBIM CUCTEMAM.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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

12.1 llepeyeHb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
He UCNOIb3YIOMCSL

12.2 Ilepeyenn npogecCHOHAIBHBIX 023 JaHHBIX
He UCHOIb3YIOMCS

12.3 TlepeueHb MHPOPMALMOHHBIX TEXHOJIOTHI, HUCHOJb3yeMbIX HNpPH
OCYIIeCTBJICHUH 00pPAa30BaTEeJIbHOTO TMpolecca Mo JAUCHHUIJIMHE, BKJIIOYAS
nepevyeHb MPOrPAMMHOTIO0 00ecTedYeHust

OOpa3oBarenbHbIM IpollecC MO AUCHMILNIMHE OO0ECHeueH HEOOXOAUMbBIM
KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO PAaclpOCTPaHSIEMOro MPOTPaMMHOIO
oOecriedyeHHus, B TOM YHCJIE OTCYSCTBEHHOTO IPOU3BOACTBA  (IOJICHKUT
OOHOBJICHUIO MPU HEOOXOIUMOCTH).

1) JIumeH3nOHHOE MPOTPAMMHOE 00ECIIeUCHUE

2) CBOOOIHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00ECTICUCHHE

Kaxnprii  oOywarommiics B  TEUYEHHE BCEro mnepuoia OOydeHHUs
o0ecrieunBaeTcsd MHAWBUIYAIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-
OMOIMOTEYHOM CHUCTEME M BJEKTPOHHOM HMH(OpPMaIMOHHO-00pa30BaTEIbHON

cpere.

13. MaTepuaibHO-TEXHU4YECKOE o0ecriedeHmne

Yuebnas ayoumopust 01151 nposedenust 3aHAMuUL 1eKYUOHHO020 Munda

YKOMILUIEKTOBaHA  CICIUATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpeactBamu o0yueHusi: 20 pabouumx MecT oOydaronuxcsi; pabouyee MecTo
NIpPENOAABaTeNsA; KJACCHAas [JOCKA; IPOEKIUOHHBIM JKpPaH; MYJbTUMEIUWHBIN
MPOCKTOp; HOYTOYK TOAKIIOYEHHBIM K  WHTEepHET; JIeMOHCTPAIMOHHOE
o0opyioBaHUE U Y4eOHO-HAIISIAHbIE TOCOOUS, 00E€CTIEUNBAOIINE TEMATHUECKUE
WJUTFOCTPAIIAHN 10 pabodeil mporpaMMe JUCITUTLTHHBI.

Vuebnas ayoumopus 011 nposedeHus 3aHAmMull CeMUHApCKo20 mund,
8LINOJIHEHUSL  KYPCOBLIX pabom, MeKyujeco KOHMPOAs U  NPOMENCYMOUHOU
ammecmayuu, 2pynnoeulx U UHOUBUOVAILHLIX KOHCYIbMAYULL.

YKOMIUIEKTOBaHA  CICIMATM3UPOBAHHON MEOCNbI0 M TEXHUYECKUMH
cpenctBamu  o0ydeHusi: 20 paboumx MecT oOydarmommxcs, padodee MecTo
MPEIOIaBaTeNsd; KJIACCHAs JIOCKA; IPOEKUMOHHBIM JKpaH; MYJIbTUMEIUWHBIN
MPOCKTOP; HOYTOYK TMOAKIIOYEHHBIM K  VHTEepHET; JIeMOHCTpaIlMOHHOE
o0opyioBaHuE U y4eOHO-HATJISIHBIE TTOCOOUS.

Yuebnas nabopamopus mamepuanogeoetus.

YKOMIUIEKTOBaHHAS CHEIUATM3UPOBAHHOW MEOENbl0 M TEXHUYECKUMHU
cpelncTBaMu 00y4YeHUs: OCHAIlleHa: MpUOop A u3MepeHus: TBEPAOCTU «PokBes
TP5006M, mnpubop s wusMmepenuss mukporBeppoctu THI-2M u  [IMT-3;
MUKpocKoIbl; Mukpockon MUM-5, mukpockon MUM-7, mneun mydenbHble AJis
3akanku (Ha 1000-1300 °C) u ornycka (Ha 200-650 °C), snektporieyb



nabopatopHas SNOL 8.2/1100,- Habopsl 00pa3IoB, AeTanu, HATISIHBIC TTOCOOHUS
(tabmuiet, [OCThr).

Pabouyro mporpamMmy cocTaBuI ] / /Tuxonos JI.A./




14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

Buecennbie n3mMenenus yreepxkaeHsl Ha 3acenanuu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




