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1. leau 1 3a1a4u TUCHUILJIHHBI

Hens nmpenogaBaHus AUCHUILIMHBI: SBJISETCS MO3HAHUE MPUPOJBI U CBOMCTB
MaTepuaioB, a TaKXKe METOJOB HX YHOPOYHEHUS M1 HauoOoaee 3PQPEeKTUBHOrO
UCIIONIb30BaHUsI B TexHUKe. DopmMupoBaHME 3HAHUH W YMEHUA 1O BBIOOPY H
MIPUMEHEHUIO COBPEMEHHBIX MAaTEpPUAIOB JUIsl HM3TOTOBIEHUS M3JEAM B 00JacTu
po(heCCUOHATIBHON JESTENBHOCTH.

3agaun M3yYeHHs] NUCHHUIVIMHBI. U3y4yeHUE (PU3MUECKON CYIIHOCTH SIBICHM,
OPOUCXOASIIMX B Marepualax IpU BO3AECHCTBUM Ha HUX PA3NUYHBIX (PaKTOPOB B
YCIIOBUAX IPOU3BOACTBA M OKCIUIyaTallUM, YCTAHOBJICHUE 3aBUCUMOCTb MEXIY
COCTaBOM, CTPOCHHEM W CBOMCTBAMH MAaTEpPHAJIOB, U3yYCHHE TEOPUM W NPAKTUKU
pa3aMyYHBIX  CIOCOOOB  YHOPOYHEHHsS MaTepuajioB, OOECHEUMBAIOIIUX  BBICOKYIO
HAJEKHOCTh M JOJITOBEYHOCTh JACTAJIEW MAaIlWMH, WHCTPYMEHTA W JPYTUX HW3ACIINN
PO ECCUOHATIBHOM €SI TEIbHOCTH.

2. Mecro nucuuniannsl B crpykrype OIIOII BO
Jucuunnnna «MaTtepuanoBeeHUE» OTHOCUTCA K 0053aTeIbHOM 4acTH y4eOHOro
mnaHa bioka 1 «lucuuminasl (MOLYIN)».

3. TpeGoBanusi K pe3yibTaTaM OCBOCHUS IMCUUIIIMHBI

W3yyenne  AUCHMIUIMHBI  HAmMpaBlieHO Ha  (QOpMUPOBAHHE  CIEAYIOIIHUX
KOMIICTCHIMN:

- CIOCOOEH OCYIIECTBISATh MOUCK, KPUTHUECKUN aHAIM3 U CUHTE3 MH(OpmaIiuu,
IPUMEHSTh CUCTEMHBIH TOXO/ /IS PELIeHHsT TocTaBiIeHHbIX 3a1ad. (YK-1);

- CIOCOOEH OmpeneNsiTh KPyT 3ajJad B pamMKax IMOCTABJICHHOW 1M U BBHIOUPATH
ONTUMAJIbHBIE CTMOCOOBI WX PEIICHHS, WCXOAs U3 JEHUCTBYIOIIMX IPABOBBIX HOPM,
UMEIOIIUXCS pecypcoB u orpanndeHui. (YK-2)



[lepedenp TIAHUPYEMBIX PE3YJIBTATOB OOYUYEHUS IO JUCITUIUIMHE, COOTHECEHHBIX
C IUIAaHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHUSI 00pa30BaTEIbHON MTPOTrPaMMBbl

Kox u HaumenoBanue
KOMIIETEHIIN U
(pe3ynbTaT OCBOCHUS)

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTH)KEHUST KOMITETCHIIUU
(cocTaBisOIIeH KOMIEHTEHIIUH )

HaumenoBaHue moxka3areis
OIICHUBAHHUS

(pe3ynbrara 0OydeHus 1o
JTUCITUTIITNHE)

YK-1. Cnocoben
OCYIIECTBJIATH MOUCK,
KPUTHYECKUN aHAIU3 U
cuHTe3 HHPOPMAINH,
MIPUMEHSTh CHCTEMHBII
TTOAXOJL JJIS PEIICHHS
MOCTABJICHHBIX 3a/1a4.

W J1-5yk-1 3HACT U TOHUMAET OCHOBHI
(hU3MIECKOH CYITHOCTH SBIICHUMH,
MIPOUCXOSIINX B MaTepuanax npu
BO3ACUCTBUH Ha HUX PA3IMYHBIX (PaKTOPOB B
YCIIOBHUSIX IPOU3BOACTBA U
9KCIUTYaTalMM3aBUCUMOCTb MEXKAY COCTABOM,
CTPOEHHUEM U CBOMCTBAMU MAaTEpUANIOB B
paMKax CUCTEMHOTO NOAXO0/a Ul PELICHUs
[IOCTABJICHHBIX 3a]a4

3HaTB CTPYKTYpY, CBOWCTBa, CTpOCHHE U
KIIAaCCU(PHKAIMIO Pa3IUIHBIX COBPEMEHHBIX
MaTepuayioB, CHOCOOBI uX  00paboTKH,
¢busHIECKyI0 CYIIHOCTB SBIICHUH,
MPOUCXOAIINX B MaTepHandax B YCIOBHAX
MIPOM3BO/ICTBA M JKCIUTyaTallul H3ICIHHA 13
HUX TI0J1 BO3JEHCTBHEM BHEUIHUX (HaKTOPOB
(HarpeBa, OXJIQKACHHS, JaBJICHUS U T. 1I.), UX
BIIMSTHUE HA CTPYKTYPY
Ymern NIPOBOJUTH
MaKpOCKOIUYECKHHA  METObI
CHHTE3a H3JENni u3
MaTepHalioB; BBIOMPATh CHOCOOBI
N3MCHEHUS CTPYKTYPBI " CBOHCTB
MaTepHaNIOB Ul 00eCIeYeHUIHEOOX0AUMOTO
YPOBHS KauecTBa M3/ACIHH U3 HUX; pPa3iIndaTh
MapKUPOBKY Pa3JIMUHBIX MaTepHaIOB
BuiageTp HaBBIKAMHM TPOBEICHUS MHUKPO- U
MaKpOCKOIIMYECKOr0 METOJ0B aHajlh3a W
CHHTE3a M3 U3 Pa3IMYHbIX MaTepUaloB;
BbIOOpa CHOCOOOB M3MEHEHHS CTPYKTYpPBI U

MHKPO- u
aHanu3a U
Pa3IUYHBIX

CBOWCTB MaTepuanoB M obOecreueHus
HEO0OXO0JJMMOTO YPOBHS KauecTBa M3JACTUN U3
HUX; OTIpeIeIIeHUs MIPOIICHTHOTO

COOTHOIICHUA XHMHYCCKUX DOJIEMCHTOB B
MaTepuaJic 10 €ro MapKMpPOBKE

YK-2. Cnocoben
OIpenensATh Kpyr 3aja4 B
paMKax MOCTAaBIEHHOMN
LIeJIM ¥ BBIOMPATh
ONTUMAaJbHBIE CTIOCOOBI
HX PEIICHHs, UCXOs U3
JIEUCTBYIOIIUX IIPABOBBIX
HOPM, HIMEIOIINXCS
pecypcoB u
OTpaHUYECHUI.

N -8yk.» CiocoOeH onpenensTs TpaHUIIbI
MPUMEHUMOCTH PA3JIHYHBIX MATEPHAJTIOB B
paMKax MOCTABJICHHOM LETH U BHIOUPATh
ONTUMAITEHBIE CIIOCOOBI HX 00pabOTKH,
UCXOIs U3 (PU3UKO-MEXAHHUECKUX CBOUCTB U
TEXHUYECKUX YCIOBHU Ha H3TOTOBJICHHE
W3ICTUi

3HaeT: MapKu KOHCTPYKIIHOHHBIX 1
MHCTPYMEHTAIBHBIX MaTepHaliOB.OCHOBHBIE
TEXHOJIOTHYECKHE CBOWCTBA
KOHCTPYKIMOHHBIX ¥ MHCTPYMEHTAJIbHBIX
MaTepuaoB, BUJbI U METOJIbI TEPMHUUECKOIT
00pabOTKN KOHCTPYKIIMOHHBIX MaTepPHAaJIOB.
YMmeert:pa3pabaThIBaTh MPEUIOKEHUE, IO
U3MEHEHHIO MapKH MaTepualia yuuThIBas
paboTy aeTau B y3Jie, er0 MEXaHHIEeCKHIe
CBOMCTBA, TEXHOJIOTUIHOCTb,
00ecreynBalONINX BBICOKYIO Ha/Ie)KHOCTD U
JIOJITOBEYHOCTB JIeTaJield MallIvH,
WHCTPYMEHTA U APYTUX U3IETHH
IpoQeCCHOHANBHOMN eI TENEHOCTH,;
BBIOMpATh MapKy MaTepHaia yIuThIBas
paboTy feTanu B y3J1e.1IpOBOJUTH
Ka4eCTBEHHYIO M KOJMYECTBEHHYIO OL[CHKY
TEXHOJIOTHYHOCTH IIPUMEHSIEMOI0 MaTepHraa
JieTalieil MalliMHOCTPOCHUSI, ONPEIENsATh BUI,
METOJ] ¥ CTIOCO0 TepMHUIECKOH 00paboTKI
MaTepualia B 3aBUCUMOCTH OT €ro (pH3HKO-
MEXaHMYECKUX CBOMCTB M TEXHUYECKUX
YCJIOBUI Ha U3rOTOBJICHUE U3/IEIIHS;
pa3pabaThIBaTh TEXHOJIOTHYECKUE MapIIpPyThI
TEpMHYECKOH 00pabOTKN MaTepHajIoB.
Buirageer:HaBbIKaMK ONpe/ICIICHUS
TEXHOJIOTHYECKHUX CBOHCTB MapoK
MaTEpHAJIOB 3aTOTOBKH, 00E€CIEUNBAOIINX




9KOHOMHUYHOCTb, TEXHOJOTUYHOCTD U
Ka4eCTBO MPOSKTUPYEMOM JeTalu U
3arOTOBKH; HaBbIKaMH Ha3HAYCHHS BUJIA U
METOJIa TSPMUIECKOH 00pabOTKK MaTepHaIoB

4. O0beM QMCUMILUIMHBI M BUABI Y4eOHOiI1 padoThl

ounasn hopma ooyuenusn

aK.4acoB
Bun yuebHOM AesTensHOCTH Beero 1o ceMecTpan
1. AynuTopHble 3aHATHUS, 4YaCOB BCET0, B TOM YHCJIE: 144 64
* 3aHATUA JIEKIIMOHHOI'O THUIIA, 32 32
* 3aHATHUS] CCMHHAPCKOTO THIIA: 32 32
PAKTUYECKHUE 3aHSTUS 16 16
71a00paTOPHBIE 3aHATHS 16 16
B TOM YHUCJIC 3aHATUS B (DOpPME MTPAKTUIECKON TTOITOTOBKH — —
2. CamocTosTenbHas paboTa CTYJEHTOB, BCETO 80 80
— KypcoBasi pabora (IpOeKT) — —
(omcymemeyem — / npu nanuuuu +)
— pacdeTHO-Tpadudeckas padora 9K3AMEH
(oTCYTCTBYET — / Py HAIWYHH +)
3. IlpomexyTouHast aTTeCTaIHs: 4 4
9K3AMEH, 3a4em ¢ OYeHKOU, 3ayem
O0beM QUCIUAIIINHEI B 3a4ETHBIX €IUHULIAX 144 144
O0BeM QUCIMILIMHEI B akaj. dyacax 144 144

OuHO-3a04Hasn popma odyuenus

3aounas popma 3aounas hopma oOydeHHs
o0OyueHus (akas. 110 WHIUBUYATbHBIM
94acoB) IIaHaM B YCKOPEHHBIC
Bun yuebHol gestensHOCTH CPOKH (aKajl. 4acos)
Bcero 1o Bcero 1o
cemMecTpam ceMecTpam
1. AynuTopHble 3aHATHSA, 4aCOB BCETO, B 14 14
TOM YHCJIE:
* 3aHATHUA JIEKIITMOHHOT'O THUIIA, 10 10
* 3aHATHUS CEMHHAPCKOTO THIIA: 18 18
IPAKTUYECKHE 3aHSTHS 10 10
71a00paTOPHBIC 3aHATHS 8 8
B TOM YHCIIE 3aHATUS B (POpME MPAKTUIECKON
HOTOTOBKH B B
2. CamocrosiTenbHas paboTa CTyIE€HTOB, BCETO 116 116
— KypcoBasi paboTa (IpoeKT) —
(omcymemeyem — / npu nanuuuu +)
— pacueTHO-Tpaduyeckas padora —
(omcymemeyem — / npu nanuuuu +)




— KOHTpOJIbHas paboTa IK3aMEH IK3aMeH
(omcymemeyem — / npu nanuuuu +)

3.IIpomexyToUyHasi aTTeCTaIUs: 4 4
9K3AMEH, 3a4em ¢ OYeHKOU, 3ayen

WUTOI'O: 144 144 72
OO01mas Tpya10eMKOCTh 3ad4. eI 2 2

5. Copnepskanue AUCHUILIMHBI, CTPYKTYPUMPOBAHHOE IO TeMaM C YKa3aHUeM
KOJIMYECTBA AKAJeMHYECKUX YACOB M BUA0B Y4eOHbIX 3aHATHI

5.1. ConeprxkaHue TUCHMILIIMHBI

Tema 1. ATOMHO-KpHUCTAJUIMYECKOE CTPOCHHUE U CBOKCTBA METAJUIOB U CILIABOB.

Tunel KpUCTAIUIMYECKUX CTPYKTYp, HMX Xapakrtepuctuka. JledekTsl aTOMHO-
KpHUCTAJUINYECKOTO cTpoeHus. Kpusas OnuHra.

Tema 2. Kpucrammzanuu METaIOB.

TepmoanmHaMHU4YeCKuEe OCHOBBI CaMONPOU3BOJIBHOM NMEPBUYHON KPHUCTAJUIM3ALINH.
Pazmep kpucramnoB. He caMonpown3BoJibHasE NEpPBUYHAS KPUCTAJUIM3AIMSA, OCHOBBI
MOAU(PUUMPOBAHUS, MOAU(PUKATOPHl TYIOILUIABKUE U TMOBEPXHOCTHO AaKTHBHBIE.
BropuuHas kpucrammsanus.

Tema 3. Hakien, npea v pekpucTasin3aliOHHbIE TPOIECCHI.

MexaHu3M X0JI01HOM macTuuecko aeopmanuu. [Inacrtuueckas gepopmanus B
Metauiax. Bausaue Ha cBoiictBa. Bo3ppar. Otapix. [lonuronuzanus. Pexkpucramimnzamnus
nepBUYHAS U BTOpUYHAs. J[MarpaMmMbl peKprCTaUIN3aluu

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

['eTeporeHHbIE CTPYKTYPHI.

XHAMHUYECKHE COCIMHEHUS U MX PAa3HOBUIHOCTH. TBepable pacTBOpbl. PacTBOpPHI
Ha OCHOBE OJHOW W3 KOMIIOHEHT. OrpaHWYEHHbIE W HEOTPAHWYEHHBIC TBEPIBIC
pacTBOphl. TBepabIe pacTBOPHI HA OCHOBE XUMHUUYECKUX COCTMHEHUM.

YnopsaodeHHble TBEPABIE pACTBOPBI. METOIbI TOCTPOCHUS JUATPAMM COCTOSHHS.
Meroabl aHanu3a auarpamMM COCTOSIHMS (TpaBuiio (a3, MpaBUIO KOHUEHTpaluil) Ha
IpUMEpPE JuarpamMMbl COCTOSIHMSL JUIA CIy4dass HEOTPAHWUYEHHOW pPacTBOPUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSIHUH.

AHanu3 JauarpaMM COCTOSIHUSL JBOMHBIX CIUIABOB: Uil CiIy4ass OTrpaHU4YEHHOMN
pacTBOPMMOCTH  KOMIIOHEHT B  TBEPAOM  COCTOSHMM; Ui Ciy4yas  IIOJHOM
HEPACTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSHUM M JUId Ciydas oOpa3oBaHuUs
YCTOWUYMBBIX TPOMEKYTOUHBIX COEAUHECHUM.

Tema 5. JKene30yriiepoiucThIE CIUIABBI.

Komnonentsl 1 ¢as3pl B cIiiaBax »keie3a € yriaepoAoM. AHalu3 Auarpammbl
COCTOSIHUS KEJIE30 — [IEMEHTHT.

JlmarpamMMa cocTOsiHMA CIUIaBOB jkene30 — rpadut. [Ipoueccsl rpaduTuzamu.
Knaccugpukanus crnaBoB. Ctanu u yyryHbel. CTpyKTypa, CBOMCTBA M NPUMEHSIEMOCTD
OeNbIX, OTOEJIEHHBIX M CEpPbIX, MOAU(PUIMPOBAHHBIX M BBICOKONPOUYHBIX YYI'YHOB.
ABTOMaTHUYECKHE BBIKIIOYATENN. ABTOMATHI 3alUThl ABurareneil. Juddepennmanbubie
aBToMarnyeckue Belkmrodarenu.  Konrtakropel. IlpeoOpasoBarenu uactoTsl. Peine
BpemeHH. TemtoBele pene. Tpanchopmaropsl. llkadsl ¢ MOHTaXKHOM MIATOM.




Tema 6.Teopus u npakTuka TepMUIECKONH 0OPaOOTKHU CTaIH.

[IpeBpamenuss mpu HarpeBe JO ayCTEHUTHOTO cocTosHus. [IpeBpaienue
ayCTEHUTA NPU OXJIAKICHHUU U NepeoxnaxaeHuu. [lepautHoe npespamenue. bennutHoe
npeBpaieHre. MapteHcuTHoe mpeBpaiieHue. [IpeBpaiieHus npu oTIycKe CTalu.

[Ipaktika TepmooOpaboTku. HarpeBatenbHble ycTpoicTBa. Oxiaxaaromme
cpenbl. 3ammTa OT OKHCJICHHS MpU TepMooOpaboTke. Buasl TepmMooOpabOTKU CTaiH.
Omxur cranu. Hopmanu3zanus cranu.

3akanka cranu. Beibop Ttemmeparypbl. OxnaxaeHue. BHyTpeHHUE HampsiKeHUs.
3aKaanMBaeMOCTh M MPOKaIMBAEMOCTh cTaiid. CriocoObl 3akanku craiv. OTIYCK CTalH.
O06padoTtka xonoaoM. TepMoMexanudeckas 00pabdoTKa.

[loBepxHocTHOE ympouHeHue cTand. [loBepxHOoCcTHas 3akainka. XHMHKO-
Tepmuueckass ~ oOpabortka.  Llemenranus.  AzorupoBanue.  HutpornemeHnranus.
Huddy3noHHas MeTamn3anus.

Tema 7. Cranmu OOBIKHOBEHHOTO KadecTBa M CHEIHMAIBHOTO Ha3HAYCHUS,
KOHCTPYKIIMOHHBIE, HHCTPYMEHTAJIbHBIE CTAJI U CILIABHI.

Cranmun OOBIKHOBEHHOTO KauecTBa, MAapKUpPOBKA, Ha3HaueHHWE M o00lactu
npuMmeHennsa. CrTany CHeNWanbHOTO Ha3HAYeHWs: Ui JIMCTOBOM W OOBEMHOMU
IITAMIIOBKH;, HarapTOBaHHBIC CTAJIW; aBTOMATHBIE CTalu. JlernpoBaHHble cTanu. Biusaue
JETUPYIOUIUX DJIEMEHTOB Ha CTPYKTYpy U cBoicTBa cranei. Krnaccudukamus u
MapKHUPOBKa CTaJeH.

KOHCTpYKIIMOHHBIE CTAJIM M WX PA3HOBUJIHOCTH: ILIEMEHTYEMBIE, YIIy4lllaeMbIe,
NPYXUHHBIE, IIIAPUKOIIOAIIUITHUKOBBIEC, BRICOKOIIPOUHBIE, CTPOUTEIBHBIE U apMaTypHBIE.
Crpykrypa, TepMooOpabOTKa, Ha3HAYEHUE W O0JACTH MPUMEHECHHS KOHCTPYKIIMOHHBIX
cTajen.

NucTtpymeHTanbHble cTami W ciiaBbl. CTanmu JUisl pexXyIUX HHCTPYMEHTOB:
VIIEPOANCTHIE, JIETHPOBAaHHBIC, OBICTpOpEXyIIre. MeTaloKepaMUYecKUe TBEpIble
crutaBpl.  CTamu 11 M3MEPUTENBHBIX  WMHCTpyMeHTOB. Cramm ig  IITaMIioB
n1e(OpMUPOBAHHUS B XOJIOTHOM U TOPSYEM COCTOSHUSX.

Tema 8. Craym u ciaBel ¢ 0COOBIMH CBOMCTBAMH. 1[BETHBIC METaJUIBI U CILIABHL.
Hemerannndeckre MaTepHarbi.

Koppo3noHHOoCTOMKHME CcTaM W CIUIaBbl. JKapoymopHblE CTaIM W CIUIABBL.
MaruuTHble ¥ HEMarHWTHBIE CTadd W CIuiaBbl. CTalid U CIUIaBbl TMOHM)XCHHOTO H
MOBBILIEHHOTO  3JeKTpoconpoTuBieHus. CpeprpoBogHuku. CrTamm U CIUIaBbl €
0COOEHHOCTSIMU MOJYJISl YIIPYTOCTH U TEIIOBOTO KO3 (pUlleHTa pacIupeHusl.

CrnaBel Ha ocHOBe meau. Jlarynu m Opon3bl. CrilaBel Ha OCHOBE aFOMHUHMSL.
Jluteitneie u  gedopmupyembie cmaBbl. [lpumom u  06a66uThl. Krnaccudbukamms
HEMETAJUTMUYECKUX MAaTePHUAJIOB.



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. | pekpucCTaUTM3alMOHHbIE 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




ouHo-3a04Hasn popma 0o

UCHUA

Buppl 3aH4THH, BKIIOYas CAMOCTOSITEINBHYO Kon
paboTy CTy/IeHTOB (B akaJ.4acax) WHIUKAaTOpa
HaumenoBanwue paznena, 3aHATHS 3aHATHS caMoc— JIOCTHOKCHHS
TEMBbI TUCITUTLTAHBI JIEKIIMOHHOTO | CEMHHApPCKOTO | TOSITENbHAs | KOMIIETCHLIUH
No THIIA TUMA / U3 HUX B pabora
n/m dhopme
MPAKTUYECKOU
IIOJITOTOBKHU
3a0unas / 3aounasn / UITY | 3aounas/
Uiy Uiry

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

CBOWCTBA METAJIOB H

CILTIaBOB
2 Tewma 2. Kpucrannuzauuu 1 1 16 N-5yk1

" | Meraios. NJ1-8yk-2

Tema 3. Haknen, npen u NJ1-5yk-1
3. | peKpUCTAITN3aIMOHHBIE 1 1 18 N-8vxk-2

IIPOLIECCHI.

Tema 4. CTpoeHuUE CILIABOB. NJ1-5vk-1
4. | InarpaMMbl COCTOSIHUS, HX 1 2 16 NJ1-8yk-2

aHaIN3.

Tema 5. NJ1-5yk-1
5. | KenezoyriaepoaucTeie 1 2 16 N-8yxk-2

CILTaBBI.

Tema 6. Teopus u mpakTHKa NJ1-5vk-1
6. | TepMuueckoit 06pabOTKH 2 2 18 N-8yk-2

CTaJIH.

Tema 7. Cranu NJ1-5yk-1

OOBLIKHOBEHHOI'O KauecTBa U N/1-8yk-2
7 | CTICIHMANBHOTO HA3HAYCHHS, 5 1 12

KOHCTPYKIIMOHHBIE,

WHCTPYMEHTAJbHBIE CTAIH U

CIUTaBEHI.

Tema 8. Ctanu u CILIaBbI ¢ N/1-5yk1

0COOBIMH CBOHCTBaMH. N/1-8yk-2
8. | LIBeTHBIC METAJLIBI ¥ CILIABBI. 1 1 12

Hemeramnnueckue

MaTepUabl.

Hroro 10 10 116




5.3. [lepeyeHb NpaKTHYECKUX 3AHATHH

Ne Haumenosanune CopnepxaHue NPaKTUYECKUX 3aHATHN OO0beM TUCUMILIMHBI B aKaJl. 4acax
n/n paszena, TeMbl ouHast popma | oOuHO-3a04Has | 3a04Has popma
JUCITATITUHBI oOyuenust | dpopma oOyueHuUs oOyueHus
/ UITY / VITY
Tema 1. ATomHO- Turnbl KpECTAITNYECKUX CTPYKTYP, UX XapaKkTepucTuka. JleexTsl aToMHO-
1 [epucTaiHyecKoe KpucTajmmieckoro crpoenus. Kpusas Onunra. 2
CTPOEHHE U CBOICTBA
METAJIJIOB U CILIABOB
Tema 2. TepmoanHamMuueckue OCHOBBI CaMOIIPOU3BOJIBHOU IIEPBUYHOU
kpuctaymmsauuu. Pasmep kpucrainos. He camonponsBosibHas nepBUYHas
2. | Kpucrammszanuu 4 1
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 MeTtauiax. BimsHue Ha cBoiictBa. Bosspar. OtTapIx. 4 1
" | pexpucramnuzaunod | [lomuronmsanusa.  Pexpucrauusanuss nepBUYHAas U BTOPHYHAS.
HBIE ITPOLIECCHI. Jlnarpammsl peKpHUCTaUIA3aLMH
I'ereporenHsie CTPYKTYpHI.
XVUMUYECKHE COECOUHEHMS M UX Pa3HOBUIAHOCTU. TBepIble pacTBOPHI.
PactBopsl Ha ocHOBe OIHOM H3 KOMIOHEHT. OrpaHuYeHHbIE H
HEOTPaHUUYEHHBIE TBEPJBIE PACTBOPBL. TBepible pacTBOPbl HA OCHOBE
Tema 4. Ctpoenue XUMHYECKHUX COCAVHEHUM.
CILIaBOB. YnopsiioueHHble TBEPIbIE PacTBOPBL. MeTOoAbl MOCTPOEHUS AMATrPAMM
4. | InarpamMMbl coctosiHUS. MeToapl aHaiM3a AuarpaMMm CcocTosiHUS (mpaBuiio (a3, 4 2
COCTOSIHUS, HUX NPaBUJIO KOHIIEHTpALKii) Ha IpUMepe TuarpaMMbl COCTOSHUS JJIS Cilydast
aHau3. HEOTPaHUYEHHOW PaCTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSHUU.
AHanu3 JuarpaMM  COCTOSIHMSL JBOMHBIX CIUIaBOB: JUIsl  Cllydas
OTpaHUYEHHOW pPAaCTBOPUMOCTH KOMIIOHEHT B TBEPJOM COCTOSIHUM; AJIs
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. 4 2

bIC CIIJIaBBbI.

Juarpamma cocTosiHHMSI CIIaBOB  Jkene3o — rpadur. IIporeccs

rpadutuzanun. Knaccudukamus cruraBo. CTaiau v 4yTryHBI.




Tema 6. Teopus u
MpaKTHKa
TEPMUYECKON
00pabOTKH CTaJIH.

[IpeBparienus npu HarpeBe 10 ayCTEHUTHOTrO coctosinus. [IpeBpamienue
ayCTeHUWTa IpHU OXJAXKIEHUHM U  nepeoxyaxiaeHuu. llepauTtHoe
npespanienue. beiiHuTHoe mpeBpanienre. MapTeHCUTHOE IPEeBpaIleHUE.
IIpeBpalieHus npu OTIIYCKE CTaH.

IIpakTuka TepMOOOPabOTKH. HarpesarenbHbie YCTPOMCTBA.
Oxnaxmamuye cpeapl. 3alluTa OT OKHCIEHUS MPU TEepMOOOpaboTKe.
Buner repmoobpabotku cranu. Oxur cranu. Hopmanuzanuus craiu.
3akanka crand. Breibop Ttemmeparypbl. OxunaxneHue. BHyTtpenHue
HANpPsDKEHUs. 3aKaJuBaeMOCTh M IMPOKaKMBAaeMOCTh cTanu. CrocoObl
3aKaJKu CTaJIu. Otnyck CTaJIu. Oo6paboTtka XOJIOJIOM.
Tepmomexanuueckas oOpaboTKa.

IToBepxHOCcTHOE ynpouHeHue ctanu. [loBepxHOCTHas 3akanka. XHUMHUKO-
TepMHUUECKas oOpaboTka. LlemenTarus. A3oTupoBaHue.
Hurponemenranus.

Tema 7. Cranu
OOBLIKHOBEHHOTO
KayecTBa U
CITEIIMAILHOTO
Ha3HAYEHMUS,
KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJbHBIE
CTaJIA U CILIABEL

BnusiHue nerupyromux 3JIeMEHTOB Ha CTPYKTYpPY M CBOMCTBA CTaleil.
KOHCTPYKIII/IOHHI)IC CTaiu W HUX Pa3HOBUIAHOCTHU: HEMCHTYCMEIC,
yJydllaeMble, TIPYXHHHBIC, APUKOIOIIINITHUKOBBIE, BHICOKOIIPOYHBIC,
CTpOUTENIbHbIE U apMaTypHble. CTpyKTypa, TepM0ooOpadoTKa, Ha3HAUEHHE
¥ 00J1aCTH IPUMEHEHUS KOHCTPYKIIMOHHBIX CTaJeH.

I/IHCTPYMGHTHJ'IBHBIG CcTalln n CIIJIaBHI. Cranu JJIA PEXYIIHUX
UHCTPYMEHTOB: YIIIEPOAUCTHIE, IETHPOBAHHBIE, OBICTPOPEXKYILHUE.

Tema 8. Ctanu u
CIUIaBEI ¢ OCOOBIMH
CBOMCTBaAMM.
[IBeTHBIC METAITBI U
CIUIABBI.
Hemerammueckue
Marepuabl.

Koppo3uonnocroiikue cranu u cruiaBbl. JKapoymnopHble CTajqu U CIUIaBBI.
MarHuTHble W HEMarHWTHBIE CTadu W cryaBbl. CTamu W CIUIaBBI
HOHUKEHHOTO u MOBBIIIEHHOTO 3JIEKTPOCONIPOTUBIICHUS.
CBepIpoBOHUKHY.




5.4. Ilepevenn 1a060paTOPHBIX PadoOT

Ne HaunmenoBanue pasnena, TeMbl HaumenoBanue n1abopatopHoit paboThl O06beM IUCHMIUIMHBI B aKaJl. yacax
/1 JUCLUIUINHBI ouHas opma |o4yHO-3a0uHas popma| 3aouHas Gopma
oOydeHus obOyuenus / UITY | oOyuenus / UITY
(npu Hanuuuu) (npu Hanuuuu)
1. Bnusinue cremneHu XonoaHOW nedopMalnu Ha CTPYKTYpY U
Tema 3. Hakuer, ipen u CBOICTBa METAJLJIOB. 2 1
PEKPHUCTAIUIN3ALHOHHBIE POLIECCHI. BnusiHue teMmeparypsl HarpeBa Ha CTPYKTYpy M CBOMCTBa
XOJIOAHOIe(OPMHUPOBAHHOTO METaJlIa
2. MertannorpaduuecKuil aHaIi3 METAJUIOB U CILIABOB.
Tema 4. CTpoeHHE CIUIABOB. 2 2
JIHArpaMMBI COCTOSHIS, WX AHAITHS, JlnarpamMma COCTOSTHUS HKEINE30YTIIEPONHUCTBIX CILIABOB.
VYnbpTpa3BykoBas aeekTockonus geraneil.
3. N3yuenue MUKPOCTPYKTYpHI CTIH B PABHOBECHOM
Tema 5. Xene30yriepoaucTrie CIIaBhl. | COCTOSHUU. 2 1
W3ydeHne CTpyKTypbl 1 MEXaHUUYECKUX CBOICTB YYyT'YHOB
4, N3mepenue TBepAOCTH METAIIOB U CILUIaBOB
H3ydenue CTpyKTypbl CTaliell B HEPAaBHOBECHOM COCTOSIHUM
OTnyck 3aKaJleHHON CTalu.
Tema 6. Teopus u nmpakTuKa
TepMIIeCKoii 06paBOTKH CTANH. Onpenenenne NpoKaJInBaeMOCTH CTAIH. § 6 2
N3ydeHne MUKpPOCTPYKTYPHI CTAIBHBIX JI€Talel mocie
LIEMEHTalUU
MapkupoBKa 1 Ha3HaY€HUE CTaJIeH
S. Tema 7. Ctanu 0OBIKHOBEHHOTO N3ydeHne MUKpPOCTPYKTYpBl HHCTPYMEHTAIBHBIX CTAJICH U
KauecTBa M CHEIUaIbHOI0 HA3HAYEHHUs, | CIUIaBOB 2 1
KOHCTPYKIIMOHHBIE,
MHCTPYMEHTAJIbHBIE CTAIH U CIIABBI.
6. Tema 8. Ctanu ¥ CIUIaBBI ¢ 0COOBIMH Vsyuenne CTPYKTYpBI LIBETHBIX CIUIABOB
cBOicTBamy. L{BeTHBIE METAILIBI 1 MuUKpOCTPYKTYpPHBIN aHAJIU3 JIACTMACC 5 L
crutaBbl. HeMeTamnueckue
MaTepurabl.
Hroro 16 8




5.5. 3agaHus NJIs1 CAMOCTOATEJIbHOI padoThI CTYIEHTOB

Ne n/m | HaumenoBaHue pazjena, 3agaHusl, BONPOCHL, AJISl CAMOCTOSITEILHOIO U3yUeHHUsI (3a4aHNs) O0beM TUCHMILIMHBI B aKaJl. yacax
TEMBI JUCHUILINHEI OYHas OYHO-3a04YHas | 3a04Has Gopma
¢dbopma (dhopma oOydeHU 0o0yueHUs
o0yueHHs /UMY / AITY
1. Tema 1. ATomHO- THmbl KPUCTATUTMYECKUX CTPYKTYp, MX XapakTepucTuka. JledexTs
KPUCTAJTINYECKOE ATOMHO-KPHUCTAJUIMYECKOT0 cTpoeHus. Kpusas Onunra. 6 8
CTPOEHHE U CBOICTBA
METAJIJIOB U CIIJIaBOB
2. TepMoaIMHaMUYECKME OCHOBBI CaMOIIPOM3BOJIBHOW  IIEPBUYHOU
Kpuctaymsauuu. Pasmep kpuctaios. He camornpousBosibHas
Tewma 2. Kpucrannuzanuu
METAILIOR NEepBUYHAs  KPUCTAJUIM3ALMs,  OCHOBBI  MOAU(UIMPOBAHUSA, 12 16
' 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. OTabIX. 12 18
—— [Tonmuronnsauus. Pexkpucrannusanus IepBUYHAsE M BTOPUYHAS.
Jlnarpammsl pekpucTaIn3alyu
4. I'ereporeHHsble CTPYKTYpHI.
XUMUYECKHE COEIMHEHUS M UX pPasHOBUIHOCTU. TBepjble
pacTBopbl. PacTBOppl Ha OCHOBE OJHOH W3 KOMIIOHEHT.
OrpaHudeHHblE U HEOTpaHWYEHHbIE TBEpPJIbIE PacTBOpHI. TBepable
pacTBOpBI HA OCHOBE XUMUYECKUX COEAUHEHU.
VYnopsaoueHHble TBEpAbIE pPacTBOPbl. MeToabl MOCTPOCHUS
Tema 4. Ctpoenue JyarpaMM COCTOSIHMS. MeTonapl aHajlin3a JuarpaMM COCTOSIHUS
CIU1aBOB. J{narpammel (mpaBuio (a3, mpaBUIO KOHLEHTPALUN) Ha MpUMEpE TUarpaMMbl 16 16
COCTOSIHUSI, UX aHAJIU3. COCTOSIHUSL ~ JUIsl  Ccllydas  HEOTPAaHMYEHHOM  PAacTBOPHUMOCTH
KOMITOHEHT B TBEPJIOM COCTOSIHUH.
AHanu3 auarpaMM COCTOSIHHS [JBOMHBIX CIIJIaBOB: JUIS  Cllydas
OTpaHUYEHHOM PacCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHHUH;
JUIsL ciydasl IOJIHOM HEpacTBOPUMOCTH KOMIIOHEHT B TBEPAOM
COCTOSSHUM W 1 ciydas  oOpa3oBaHUS  YCTOMYMBBIX
ITPOMEKYTOUHBIX COETUHEHUM.
5. Tema 5. Komnonentsl u (as3pl B cIjiaBax »ene3a € yriaepoioM. AHaiu3 12 16

XKenesoyranepoaucroie

AuarpaMMbl COCTOSAAHUSA KCIIC30 — HEMCHTUT.




CIIJIaBHBI.

JluarpamMma COCTOSIHHSI CIUIaBOB jkene3o — rpadut. Ilporeccsr
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 MIpEBpAILICHUE.
MaprencutHoe npespatienue. lIpeBpalienus npu OTIycKe CTalIu.
[Ipaktuka  TepmooOpaboTku. HarpeBarenbHble — yCTpOWCTBA.
Oxnaxpamomue  cpeabl.  3amura  OT  OKHUCIEHHUS  Ipu
TepMoobOpaboTke. Buasl TepmooOpaboTku cramu. OTKUT CTalH.
Hopmanusanus cranu.

3akanka craiau. Beibop temmeparypsl. Oxnaxaenue. BHyrpenHue
HaNpsDKEHUs.  3aKajluMBaeMOCTh M IPOKAJIMBAEMOCTb  CTallU.
Crioco6b! 3akanku crand. Ormyck cramu. OOpa®oTka X010A0M.
Tepmomexannueckasi o0padoTKa.

[ToBepxHOCTHOE ympouHeHHe cTanu. IloBepXHOCTHas 3aKajka.
XuMuko-tepMuyeckas obpaborka. llemenTtanus. AsoTupoBaHUE.
Hutpouementanus. Juddy3nonHas MeTauM3anus.

10

18

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

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

KOHCTpYKIIMOHHBIE CTAIM U WX PA3HOBUJIHOCTHU: ILIEMEHTYEMEIE,
yily4laembie, MpYKUHHbIE, IAPUKONOAIIUITHUKOBBIE,
BBICOKOTIPOYHBIE, CTPOUTENbHBIE © apmarypHbie. CTpyKTypa,
TepMooOpaboTKa,  Ha3HAaYeHWe W O0NacTh  TPHUMEHEHUs
KOHCTPYKIIMOHHBIX CTaJlei.

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

12




8. Koppo3uonHocroiikue cranu u cruiaBel. JKapoynopHsle cTanu U
Tema 8. Ctanu u crutaBbl | crjiaBbl. MarHUTHbIE M HEMarHUTHBIE CTanM M ciuiaBbl. Ctamu u
C 0COOBIMH CBOMCTBAMHU. | CIIJIaBbl IOHMKEHHOTO U IOBBIIIEHHOTO 3JIEKTPOCONPOTUBIICHHUS.
[IBeTHBIE METAIUIBI U CeeprpoBognuku. Cranu M crjgaBel ¢ OCOOEHHOCTAMH MOZYJIS 6 12
CILJIaBBI. YIPYTroCTH U TEIIOBOI0 K03 (HUIIMEHTa paCIIUPEHNUS.
Hemerannnueckue CrnaBel Ha ocHoBe Menu. Jlarynu u Opon3sl. CrjiaBsl Ha OCHOBE
MaTepHallbl. amoMuHus. Jlutelinple n aedopmupyemsle criiaBbl. [lpunon wu
6a06uThl. Kimaccudukaiysi HeMeTaJUIMYeCKUX MaTepHUaoB.

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

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoexkTt
Kypcoesoii npoexm He npedycmompeH.

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

10. OueHovHbIe CpeACTBA AJIS MPOBEICHHUS TEKYILIEro KOHTPOJIA U IPOMEKYTOYHOM aTTecTAalu

OueHuBaHue pe3ysbTaToB OOYYEHHS MO AUCLMIUIMHE U YPOBHS CPOPMUPOBAHHOCTH KOMITETEHLIUN (4aCTU KOMIIETEHLIUHN)
OCYUIIECTBJISIETCS. B paMKaxX TEKYILIEro KOHTPOJsS YCIIEBAEMOCTH W NPOMEKYTOYHOM arTecTallud B COOTBETCTBUU ¢ DOHAOM
OLICHOYHBIX CPEJICTB.




IlepeueHb BOPOCOB K IK3aMeHY
1.  M3oOpa3ute nuarpaMmy COCTOSIHUSI JBOMHBIX CILJIABOB JUJISl CIy4asl MOJHOU
pacTBOPUMOCTH KOMIIOHEHT B TBEPJOM COCTOSIHUHM, HaHecuTe oOiacTu (ha3oBoi
OJTHOPOJTHOCTH, MOCTPOWUTE KPUBYIO KPHUCTAILIM3AIMKU C MPUMEHEHHUEM IpaBUiia
da3, onpenenure XUMUYECKUM cocTaB (a3 B AByX(}a3zHOW 001acTH, ONpeAesuTe
o0beMbl (pa3 B nByx¢a3HOU 00JacTH, NalTe XapaKTepUCTUKY CIIaBa B TBEPIOM
COCTOSIHUMU.
2. HW300pa3ute nmarpamMmy COCTOSHUS JBOWHBIX CIIABOB JUIsI CJIy4asl TIOJHOM
HEPAaCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHMH, HaHECUTe oOiactu (pa3oBoit
OJHOPOJHOCTH, [JJS 10 OJBTEKTHYECKOIO CIUIaBa IOCTPONTE  KPHUBYIO
KPUCTAJUTM3AIMN C IPUMEHEHHEM MpaBuia (a3, OnpeaeauTe XUMUIECKHI cOCTaB
¢da3 B nByxdazHoii obnactu, ompeaenuTe oobembl a3 B AByx(a3zHoU o00acTw,
JaiiTe XapaKTepUCTHUKY CIJIaBa B TBEPIOM COCTOSIHUU.
3. W3o00pa3ute pauarpaMMmy COCTOSIHUS JABOWHBIX CIUIaBOB JUIsL  Ciydas
OrPaHUYEHHON PpPAaCTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUM, HaHECUTE
obnactu (ha30BOM OJHOPOJHOCTH, AJISI 3a HIBTEKTUYECKOrO CILJIaBa IOCTPONTE
KPUBYIO KPUCTAJUIM3AIMK C IPUMEHEHUEM TpaBuiia (a3, onpeaenuTe XuMHUIeCKu
coctaB (a3 B nByxdaszHoi obmactu, ompeaenure oobembl pa3 B AByX(pazHOI
o0nacTu, AaiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSTHUM.
4. WM3o0pa3ute auarpaMMmy COCTOSIHMSI JBOMHBIX CIUIABOB ISl Clyvas
00pa3oBaHMsI YCTOMYUBBIX IMPOMEKYTOUYHBIX COCAWHEHUH, HAHECHTE OOJACTH
¢$a30BOI1 OJHOPOTHOCTH, AJIS CIJIaBa COACPIKAIIETO YCTOWIMBOE MPOMEKYTOYHOE
COCMHEHHE TOCTPOUTE KPUBYIO KpHUCTAJUIM3AlMKA C TIPUMEHEHUEM MpaBmia ¢as,
ONpENENUTe XHUMHUYECKUH cocTaB (a3 B AByx(a3HOM 0O0JacTu, OmNpeaesauTe
o0beMbl (a3 B nByx(ha3HOU 00JaCTH, aliTe XapaKTepUCTUKY CIUIaBa B TBEPIOM
COCTOSTHUH
5. H300pazute nuarpammy coctosiHus ciuiaBoB Fe — FesC, nanecure obnactu
$a30BOil  OJHOPONHOCTH, Ui THUIOBBIX  CIUIAaBOB  IIOCTPOMTE  KPHUBYIO
KPUCTAJUIM3AllMU C PUMEHEHUEM IpaBuia (a3, onpeaeauTe XuMUYECKUil cocTaB
da3 B aAByx(a3Hoit 00JaCTH MPH PA3TUUHBIX TEMIIEpaTypax, ONPeIeTUTe IPU 3TOM
o0BeMsI (a3, JaiiTe XapaKTePUCTUKY CIUIaBa B TBEPJAOM COCTOSIHHH.
6. HW300pa3ute amarpamMMmy COCTOSIHUS CIUIABOB JKelie30 — TpaduT, HaHECUTE
obnactu (a3oBOMl OAHOPOJHOCTH, IJIsi THUIIOBBIX CIUIABOB IMOCTPOWTE KPHUBYIO
KPUCTAITM3AI[MU C PUMEHEHUEM TpaBuia ¢as, onpeaenTe XUMUIECKANH COCTaB
¢da3 B AByx(}a3Hoil 007JaCTH IPH Pa3IUYHBIX TEMIIEPATypax, ONPEACIUTE PU ITOM
o0BeMbI (a3, AaiiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSIHHH.

7. [IpyxuHbl  m3roroBusiroTcss w3 cranm 650,  HasHaubTe  pexnmbl
TepMOOOPaOOTKH U ONUIINTE Pa30Bble MPEBPAILEHUS U CTPYKTYPY CTaJu.
8. 3y0OuaTeie KoJjieca HW3TOTOBIsAOTCA W3 cTanu 40P v AOMKHBI HMETh

BBICOKYIO TIOBEPXHOCTHYIO TBEPAOCTh NpU BsI3KOM cepaueBuHe. HasHaubte
PEXUMBI YIPOUHSIOMIEH TepMOoOpabOTKM M onuinuTe (a3oBbIe MPEBpPALICHUS U
CTPYKTYpPY CTaJH.

9. Banwel peaykropa usrotoBisitorca u3 cranu 40X ©  JOMKHBI HMMETh
HaWIydlllee COYeTaHHEe TMPOYHOCTHM U  BI3KOCTU. Ha3HaubTe  peXHUMBI
TepMOOOPabOTKY U ONMUIIKUTE (Da30BbIE MPEBPAIICHUS U CTPYKTYPY CTaJH.



10.  3Be3mouKu IEMHOM Mepeaadn U3rOTOBISIOTCS U3 CTalu 45 U TOJDKHBI UMETh
BBICOKYIO TOBEPXHOCTHYIO TBEpPJOCTh MpH BA3KOM cepaueBuHe. Hasznaubte
PEXKUMBI YIPOUHSIONIEH TepMOOOpaOOTKU M onuiuTe (ha30Bble MPEBPAIICHUS U
CTPYKTYPY CTaJIH.

11. HW3mepuTenbHBIM WHCTPYMEHT — NpoOKa H3roToBieHa u3 crtanmu 15XH.
Ha3znaubte TepM0OOpabOTKY, OINHUIIUTE PEXKUMBI, (Pa30Bble MPEBpALCHUS U
CTPYKTYpPY CTaJIH.

12.  3y06uno uzrotoBneHo u3 ctam ¥Y7A. HazHaubTe TepMOOOPaOOTKY, OMHIIINATE
MPEBPAIECHUS U CTPYKTYPY CTaJIH.

13. ®pes3a uzrotoBneHa u3 ctanu P18. HaznaubTe TepM0OOOpabOTKY, OMUIINTE
pEeXUMBI, (ha30BBIC IPEBPAIICHUS U CTPYKTYPY CTAIA

14. Csepna wuzroroBusitorcss u3 craanum  P6MS.  HasnaubTe  pexumsl
TEpMOOOPAOOTKH U oNUIIUTE (ha30BbIC MPEBPAIICHUS U CTPYKTYPY CTaJIH.

15. Hamaiika TOKapHOro pe3na wusrororieHa u3 cruiaa BKS. Onwummwre
TE€XHOJIOTHIO U3TOTOBJIEHUS, CTPYKTYPY U CBOMCTBA

16. Tena xkaueHHus MOAIUIMITHUKOB M3roTOBIAI0TCA M3 ctanu 111X10. Hasnaubre
PEXKUMBI YIPOUHSIOMIEH TepMOOOpabOTKH U onuIIuTe (Ha3oBbie MPEBPAIICHUS U
CTPYKTYpY CTaJH.

17. MetonoM riay0OKO#M MTAaMIOBKHA 32 HECKOJIBKO MEPEXOJ0B M3rOTaBIMBAIOT
netanu u3 cranu 10mc. Onummre TepMooOpabOTKy U CTPYKTYpHbIE U3MEHEHUS
MPOUCXOIAIINE TIPU ITOM.

18. HamuneHuku nsroraBnuBarotcs u3 ctanu Y 10. Haznauste TepM00OpaboTKY,
OMUIIUTE €€ PEXKUMBbI, (Pa30BO-CTPYKTYpPHBIE TMPEBpAICHUS] W KOHEYHYIO
CTPYKTYpY CTaIu

19. T'mmp3a UMIWHApPA BHYTPEHHETO CTOPAaHUS HW3TOTABIMBACTCS W3 CTaJH
38XMIOA wu pomxHa o0051a1aTh BBICOKOM TMOBEPXHOCTHOM TBEPAOCTBHIO U
W3HOCOCTOMKOCTHhIO. HazHaubTe yHPOUHSIONIYI0O TEpMOOOpPaOOTKY, OTMHIINUTE
pexkumbl, (Ga3oBble M CTPYKTYpHBIE TPEBpAlCHUSI M CTPYKTYypy CTalud B
YIPOUHEHHOM COCTOSIHUH.

20. 3yOuateie Kosieca HM3roTOBISIOTCS W3 ctanu 12XH3A u A0mKHBI MMEThH
BBICOKYIO TOBEPXHOCTHYIO TBEPAOCTh INpPU BSI3KOM cepaueBuHe. Has3HaubTe
PEXKUMBI YIPOUHSIONMIEH TEPMOOOPaOOTKM U onuiiuTe (a30BbIe MPEBPAIICHUS U
CTPYKTYpY CTaJH.

21. Baibl peaykTopa U3rOTOBISIOTCSA U3 CTaIH 45 M JJOJDKHBI UMETh HAMTydIlee
COYETaHWE MPOYHOCTU U IUIACTUYHOCTU. HazHaubTe peKUMBI yIPOUHSIOLIEH
TEpMOOOPAOOTKH U ONMUIINUTE (ha30BbIC MPEBPAIICHUS U CTPYKTYPY CTaIIN

22. VYKaxuTe Ha3Hau€HHWE M O00JIACTU NPUMEHEHMS] HUXKE TEePEUMCICHHBIX
craine u cmiaBoB: Ct.6cm, 12X2H4A, 40XI'®, Ac20XI'HM, 65T'A, 11X 20CT,
V7, P9, 9XC, Cr.2ch, 15X, 40X, A30, 60C2,, V13, P6MS, X, Cr.3nc, 15X®, 45T,
ACI14, 50XT'A, IIX 10, Y8A, PO®5, 9X, Cr.3xm, 18XT, 40I', A35, 70, X 4,
V13A, P6M3, Cr.1nc, 20XH, 40, A11, 55C2, IIX 15CT, V8, P9, Cr.1kn, 12XH2,
50, A20, 65, LIIX 15, V10, P12, Cr.0, 20XH, 40, A12, 50I', Y7A, P18, XBI,
Cr.6mc, 14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5T'nc, 15X2M,
30XM, AC38XI'M, 60C2XA, Y7A, P9K10.



TumnosBbie TECTOBbIE 3aJaHus.
1. OcHOBBI TEOPHH CIIABOB

1.1. KOJIMYECTBO ATOMOB, ITPUXOISAIINXCS HA OJJHYSJIEMEHTAPHVYIO SIUYENKY B
OLIK PEHIETKE
1)2;2)4;3)2,4)4
1.2. KOJIMYECTBO ATOMOB, ITPUXOISAIINXCSA HA OJJHYSJIEMEHTAPHVYIO SIUENKY B
I'TTY PELIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMOB, ITPUXOSAIINXCSA HA OJJHYJIEMEHTAPHYIO SSUENKY B
'K PEHIETKE
1)2;2)4;3)6;4)8
1.4. CIIOCOBHOCTb METAJIJIA OBPA30BLIBATH PA3HBIE TUITBI KPUCTAJIUIMYECKUX
PEHIETOK
1) anuzotpomnusi; 2) TekcTypa; 3) moauMopdusm; 4) H30TPOITHOCTD
1.5. HEPABHOMEPHOCTbH CBOVCTB KPMCTAJIJIA B PA3JIMYHbBIX
KPUCTAJIJIOTPAOUYECKUX HAIIPABJIEHUAX HA3BIBAIOT
1) nukBammeit; 2) anuzoTponuei; 3) TeKCTypoi; 4) momuMophuzMom
1.6. TNIOTHOCTH JIMCJIOKAII B U3AEJINN, U3rOTOBJIEHHOM XOJIOJHOM
IITAMITOBKO
1) 104 cm%; 2) 106 cm?; 3) 1012 em?; 4) 102 em
1.7. JE®EKT KPUCTAJUIMYECKOM PELIETKU, ITPEJCTABJISIOIINI COBOM KPAM
JIMIIIHEX TTOTYTUIOCKOCTHU
1) BakaHcust; 2) auciokanus; 3) TpaHua 0i1oka; 4) rpaHuIa 3epHa

. 2. KeJie30yriepoaucTbie CIJIABbI
2.1. ®A30BbI1 COCTAB CILUVIABA, COAEPXAIIEI'O 0,8 % C 110 MACCE, ITP1

TEMITEPATYPE 900 °C

1) aycTeHuT; 2) ayCTEHUT U LIEMEHTHT; 3) peppuT U LeMEHTUT; 4) peppur

2.2. ®DA30BBII1 COCTAB CITJTIABA, COIEPXAIIETO 3 % C, TP TEMITEPATYPE 900
°C

1) aycTeHuUT; 2) ayCTEHUT U UEMEHTHT; 3) JenedypuT; 4) pepput

2.3. COAEPXXAHHUE YTJIEPOJIA (ITO MACCE B ITPOLIEHTAX) B CIIJIABE
SBTEKTOM/HOI'O COCTABA

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

2.4. CTAJIb, UMEIOILIA I CTPYKTYPY IEPJIMT U IEMEHTHUT (BTOPHUYHBIIA)

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

2.5. CTAJIb, UMEIOIIIA A1 MAKCUMAJIBHOE OTHOCHUTEJIBHOE CY>XEHUE

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

2.6. CTAJIb, COEPXAILIASI B PABHOBECHOI CTPYKTYPE MAKCHUMAJILHOE
KOJIMYECTBO LHIEMEHTUTA

1) cranms 10; 2) Y10A; 3) V8; 4) Y7A

2.7.9YT'YH, B KOTOPOM BECbH YI'JIEPO/I HAXOAUTCS B CBOBOJHOM
COCTOSHUU U TPAOGUTHBIE BKIIFOUEHU A UMEIOT ITNIACTUHUYATYIO ®OPMY
1) cepblil nepnuTHBIA; 2) cepblid (heppUTHBIN; 3) KOBKUHN 4yryH; 4) BBICOKOIIPOYHBIN

3. Tepmuyeckasi U XHMHKO-TepMHYeCKas 00padoTka
3.1. IPEBPAILIEHUE, [TPOUCXOJAIIEE ITPU HATPEBE JJOSBTEKTOUHOM CTAJIN
B UHTEPBAJIE TEMIIEPATYP ACI — 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, UMEIOIIA A BOJIBIIVIO ITPOKAJIMBAEMOCTbD
1) 40X; 2) 40; 3) 45; 4) V7



3.4. KAKAS CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?

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 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 CIUIaBbl. L{BeTHBIE MeTAJLJIBI M CIJIABHI HA UX OCHOBE
4.1. HUBKOJIETMPOBAHHBIE 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
JIETUPYIOIINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6onee 10 %; 4) 2,5 %
4.4, XUMUYECKHWH DJIEMEHT, IPUMEHSEMBII JJ15 JIETUPOBAHU A
KOPPO3MOHHOCTOMKUX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYIIUE CTAJIU JIETUPVYIOT ... OCHOBHBIM XUMNWYECKUM
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) conmeprkanue amOMHUHUS; 2) COAEpKAHKUE a30Ta; 3) BRICOKOKaYeCTBeHHas; 4) aBTOMaTHas

5. HemeTa/ummueckue MaTepuaJibl H BLIOOP MaTepraJia Al KOHKPETHOr0 Ha3HA4YeHHA
5.1. IPOCTBIMU ITNTACTMACCAMMU HA3BIBAIOT
1) nonumeps! 6e3 106aBOK; 2) MOAMMEPHI M HATIOJIHUTENH; 3) TOJIMMEPHI U CTAOUIIN3aTOPHI;
4) nonuMepsl U TIACTU(UKATOPHI
5.2. B TUNTACTMACCHI JUIA ITOBBILIEHUS MEXAHUYECKX CBOMCTB
JOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) IIACTU(PHUKATOPBI; 4) pereHepar
5.3. BINTACTMACCHI JJUIA BAMEUIEHN A CTAPEHU A JIOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOJHUTENH; 3) IUIACTU(PHUKATOPHI; 4) pereHepar
5.4. BIUNTIACTMACCHI JUIAA YMEHBIIEHMA XPYIIKOCTU JOBABJIAIOT
1) crabunu3aTopsl; 2) HAOTHUTENH; 3) IUIACTU(PHUKATOPHI; 4) OTBEPAUTEND
5.5. BINTACTMACCHI U1 COXPAHEHU A CTPYKTYPBI MOJIEKYJI IOBABJIAIOT
1) crabunu3aTopsl; 2) HAOJHUTENH; 3) MIACTU(PHUKATOPDI; 4) OTBEPAUTENb
5.6. OTBEPIUTEJIN JOBABJIAIOT B INTACTMACCHI
1) TepMoIUIacTUYHBIE; 2) TEPMOPEAKTUBHBIE; 3) BO BCE BHJIBI IJIACTMACC
5.7. HASOBUTE CAMBII OTHEOITACHbIN TIOJIMMEP U ITOPUCTHIE ITJTACTMACCHI
HA EI'O OCHOBE
1) monuaTHIIEH; 2) MOIUCTHPOI; 3) OMYpeTaH; 4) CTEKIIOTEKCTOIUT



11. YyeOHO-MeTOANUECKOE 00ecTIeueHrne TUCITUILIHHBI

11.1. PekoMeHayeMas quTepaTypa

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

2. Marepuanosenenue : yaeonoe mocooue / [I. A. bongsipes, C. B. JlaBpinoB,
JI. . TlomoBa, M. H. TropskoB. — Bounorna : Uadpa-Umxenepus, 2020. — 424 c.
— ISBN 978-5-9729-0417-4. — TexkcT : 31eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
ounbmmorteunas cucrema. — URL: https://e.lanbook.com/book/148345 —Pexum
JIO0CTyTA: JIJIsl aBTOPH3. TMOIH30BaTEINCH.

3. MarepuanoBeneHue i TPAHCIOPTHOTO MAIIMHOCTPOCHUS : ydeOHOe
nocobue / O. P. 'anumos, JI. B. Tapacenko, M. B. YHuukosa, A. JI. AGayminH. —

Cankrt-IletepOypr : Jlawp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. —
Teker : anexTponHblit // Jlanb : 3nekTpoHHO-OMOMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/168565. — Pexum goctyma: s aBTOPH3.
II0JIb30BATEIIEH.

4. ApabGoB, M. III. MatepuanoBereHue M TEXHOJOTUS KOHCTPYKLHUOHHBIX
MaTtepuanoB. JlabopaTopHbIil MPaKTHKYM : yueOHoe mocodue ainsa By3oB / M. 1.
Apabos, 3. M. Apabosa. — Cankrt-Ilerepoypr : Jlanb, 2021. — 160 c. — ISBN
978-5-8114-7510-0. — Tekct : anmekTpoHHBIH // JIaHb : 21eKTpOHHO-OMOIMOoTeUHas
cucrema. — URL: https://e.lanbook.com/book/174969 . — Pexum goctymna: s
aBTOPU3. MOJIb30BATENEH.

5. EropoBa, O. B. Texuuueckas Mukpockomnus. IIpaktuka paboTsl C
MUKPOCKOIIAMH JIJIsl TEXHUYECKUX Tieneit : yaueOnuk jyist By30B / O. B. EropoBa. —
3-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 524 ¢. — ISBN 978-5-8114-
8774-5. — Texcrt : snekTpoHHbIl // JlaHb : 3JIEKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/180819. — Pexum mocTyma: i aBTOPH3.
IIOJIb30BATEIIEH.

11.2. llepuoguyeckue U31aHUsI
He UCNOIb3YIOMCSL

11.3. HopmaTHBHO-NIPaBOBbIE AKTHI U HHbIE MPABOBbIE JOKYMEHTbI
He UCNOIb3YIOMCS

11.4 TlepeuyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB
1. Apremenko  A.A., TuxonoB [[.A. U3ydyeHue MUKPOCTPYKTYpbI
YTAEPOIUCTON CTamM B PABHOBECHOM COCTOSIHHHM: METOJWYECKHE YKa3aHUS K
BEITIOJIHEHUIO JTA0OpaTOpHOUM paboThl Mo Kypcy «MarepuanoBenenue»/ A.A.
Aptemenko, JI.A. TuxonoB — Durensc: Uzn-Bo OTU (dbumman) CI'TY umenu
[Narapuna FO.A. 2021 - 6 c. DnexrtponHoe wusmanne — Pexum gocryma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6



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/Default.aspx?kod=154&tip=6

2. Apremenko A.A., TuxonoB /[.A. M3ydeHHe CTPYKTypbl U MEXaHUYECKUX
CBOMCTB YYT'YHOB: METOJIMYECKUE YKa3aHUS K BBITOJIHEHUIO JJA00OPATOPHOU pabOThI
no kypcy «Marepuanosenenue»/A.A. Apremenko, J[.A. TuxoHoB — DHremnbc:
N3n-so OTU (dunman) CI'TY umenu 'arapuna FO.A. 2021 — 8 c. DnekTpoHHOE

U3JlaHue Pexum J0CTyTa:
http://techn.sstu. ru/new/Sub|ectFGOS/DefauIt aspx?kod=154&tip=6
3. Aptemenko A.A., TuxonoB J.A. W3yueHue CTpPyKTypbl CTajeil B

HEPAaBHOBECHOM  COCTOSIHUM:  METOJUYECKHE YKa3aHUd K  BBIIOJHEHHUIO
nabopaTopHOil paboThl 10 Kypcy «Marepuanoeaeaue»/A.A. Apremenko, JI.A.
Tuxonos — Durense: U3n-so OTU (pumuan) CI'TY umenn [Narapuna 10.A. 2021 —

8 C. DNEeKTPOHHOE W31aHue = Pexum JNOCTyTa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
4, Aptemenko A.A., TuxoHoB J[[.A. HM3ydeHue CTpPyKTypbl CTajed IMOCIe

[IEMEHTAllUU: METOJANYECKUE YKa3aHUs K BBIMOJHEHUIO JaOOpaTOpHOI paboThI 1O
Kypcy «Marepuanosenenue»/A.A. Apremenko, J[.A. Tuxonos — Durennc: U3a-Bo
OTU (bunuan) CI'TY umenu [Narapuna FO.A. 2021 — 6 c. DnexkTpoHHOE U3/IaHUE —

Pexum JIOCTyIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
5. Apremenko A.A., TuxonoB [.A. M3yueHue CTpyKTypbl HHCTPYMEHTAIbHBIX

CTaJled M CIUIaBOB: METOJMYECKHE YKa3aHUS K BBINOJHEHUIO J1ab0paToOpHOIl
paboTtel Mo Kypcy «MarepuanoBenenue»/A.A. Apremenko, JI.A. TuxoHo —
Ourensc: Uzn-Bo OTU (dumman) CI'TY umenu Tarapuna FO.A. 2021- 6 c.

DJIEKTPOHHOE U3/IaHUE — Pexum JNOCTyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
6. Apremenko A.A., TuxonoB /I.A. M3ydyeHne MHMKPOCTPYKTYpBI LBETHBIX

CIUTABOB: METOJMYECKME YKa3aHMsI K BBIIOJHEHHIO JIa0OpaTOpHOM padOThl MO
Kypcy «MarepuanoBenenne»/A.A. Apremenko, J[.A. Tuxonos — Durennc: U3a-Bo
OTU (punuan) CI'TY umenu [Narapuna F0.A. 2021- 8 ¢. DnekTpoHHOE U3IaHUE —

Pexum JIOCTyIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
1. Apremenko A.A., TuxonoB J[.A. MUKpPOCTPYKTYpHBIN aHalu3 MJIACTMAcCC:

METOJMYECKHE YyKa3aHWsS K BBIIOJHEHUIO JIabOpaTOPHOW paboThl MO Kypcy
«Marepuanosenenne»/B A.A. Apremenko, J[.A. TuxonoB - Durenbc: M3n-Bo
OTHU (pumman) CI'TY umenu 'arapuna FO.A. 2021—- 10 c. DnekTpoHHOE U3/1aHUE

Pexum IOoCTyIa:
http /ftechn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8. Aptemenko A.A., TuxonoB J[.A. Metautorpaguyekuii aHaIu3 METALIOB U

CIUTABOB: METOJMYECKHE YyKa3aHMsl K BBINOJIHEHHUIO JIa0OpAaTOpHOUM pabOThl MO
Kypcy «Marepuanoseaenue»n/A.A. Apremenko, [I.A. Tuxonos - Durensc: U3a-Bo
OTU (bunman) CI'TY umenu [Narapuna FO.A. 2021 — § c. DnexTpoHHOE U3IaHUE —

Pexxum JIoCTyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
9. Apremenko A.A., TuxonoB JI.A. Bribop craneii u pEeKUMOB UX

TepMooOpaboTkn. MeTroandeckue yKa3aHWs K BBITIOJHCHHUIO JIa0OpaTOpPHOU
pabotel o Kypcy «MarepuanoBenaenue»/A.A. Apremenko, J[.A. TuxoHoB -
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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
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Ourensc: Uzn-Bo OTU (pwman) CI'TY umenu larapuna FO.A. 2021- 16 c.
DNEeKTPOHHOE U3JlaHue — Pexxum J0CTyTa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

10. Apremenko A.A., TuxonoB JI.A. Kpucrammmzamus, rracTHYecKas
nedopmalis U peKpUCTAILTU3AIMS METAJUIOB U CIJIABOB: METOAMYECKUE YKAa3aHUs
K BBINOJIHEHUIO JabopaTopHON paboThl Mo Kypcy «MatepuanoBeneHue»/A.A.
Aptemenko, J.A. TuxoHoB .- Ourensc: M3a-so OTU (pumman) CI'TY umenu
Narapuna 10.A.,2021 — 16 c. DnekrpoHHoe wu3nanue — Pexum npocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. Apremenko A.A., TuxonoB /I.A. HccienoBanue BIUSHUS TEMIIEPATYPHI
HarpeBa Ha CTPYKTYpy UM CBOWCTBA XOJOIHOAEC(POPMUPOBAHHBIX METALIOB:
METOJMYECKUE YKa3aHUsl K BBINOJHEHUIO JIa0opaTOpHOM pPabOThl MO Kypcy
«Marepuanosenenne»/A.A. Apremenko, I.A. Tuxonos. .- Ourensc: U3a-so OTU
(punuan) CI'TY umenu Tarapuna FHO.A., 2021 — 8 c. DieKkTpoHHOE H3JaHUE —
Pexum JIOCTyIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

12.  Aptemenko A.A., TuxonoB JI.A. M3yueHue oTmycka 3aKaJieHHOW CTaJH:
METOJMYECKHE YKa3aHUs K BBINOJHEHUIO JabopaTOpHOM paboThl MO Kypcy
«Marepuanosenenne»/A.A. Apremenko, JI.A. Tuxonos- Durensc: U3n-so 3TU
(punuan) CI'TY umenu I'arapuna FO.A. 2021 — 8 c. DnekTpoHHOE U3JIaHUE —
Pexum JIOCTyTIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13.  Aptemenko A.A., Tuxonor [I.A. OmnpeneneHne NpOKATUBAEMOCTH CTaJICH:
METOJMYECKUE YKa3aHUsl K BBIMOJHEHUIO JIa0opaTOpHOM pPabOThl MO Kypcy
«MarepuanoBeaenue»/A.A. Apremenko, Durensc: M3a-s8o OTU (punuan) CI'TY
nMmenu ['arapuna FO.A. 2021. — 12 c. DnexkrpoHHoe u3ganue — Pexum nocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14.  Apremenxko A.A., Kowommsakun C.B. Jlmarpamma  coctosiHue
KEJIE30yTIePOAUCTHIX CIUIABOB: MeToauueckne peKOMEHIaluu K J1abopaTopHOn
pabote 1o Kypcy «MarepuanoBenenue» — IHrennc: M3n-so OTU (pumman) CI'TY
uMmenu ['arapuna F0.A. 2021. — 16 c. DnekTtpoHHoe u3znanve — PexxuMm nocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., Konommsiakua C.B. YapTpa3BykoBas aeQeKTOCKOMUs
neranei: MeTtonuueckue peKOMEHAAIMU K JIabopaTOpHOW paboTe MO KypCy
«Marepuanosenenue» — Jurensc: M3a-so ITHU (dbunuan) CI'TY umenu [Marapuna
IO.A. 2021. — 8 c¢. DOnekrtpoHHoe wu3maHue — Pexwum pocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Apremenko A.A., Konommsakun C.B. M3MepeHune TBEpAOCTH METAIOB U
CIJIaBOB: MeToanueckue peKoOMEHAaluu K JlabopaTopHOM paboTe Mo Kypcy
«Marepuanosenenne» — Jurensc: M3a-so 9TU (bumuan) CI'TY umenu ["arapuna
I0.A. 2021. — 12 c¢. DOmnektpoHHoe wu3manue — Pexum gocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

17. Aptemenko A.A., Konomnsakun C.B. MapkupoBka U Ha3Ha4€HHE CTaJEi:
MeTtonuueckne  peKOMEHmanmuu K  JIabopaTtopHOW  paboTre 1O  Kypey
«Marepuanosenenne» — DHrensc: M3a-8o0 3TU (dbunmuan) CI'TY umenu [Narapuna



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

I0.A. 2021. — 12 c¢. DOmnektpoHHoe wu3manue — Pexum gocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11.5 DneKTpOHHO-0UOINOTEYHbIEe CHCTEMBI
1. «OBC IPRbooksy,

2. OBC «Jlanb»

3. «OBC elibrary»

4. ObC «KOHCVIJIbTAHT CTYZAEHTA»

11.6. Pecypchl  HMHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHON  CeTH
«HHTepHET»
- OBC «YHUBepcUTETCKask HAyYHO-TexHIUecKkas Oudmmorekay (http://lib.sstu.ru);
- DBC «Emxunoe oxuo» (http://window.edu.ru);
- Ob muccepranuii Poccuiickoii rocyaapctBennoi onomuoreku (https://dvs.rsl.ru);
- MeXIyHapoHas pedepaTuBHas 06a3a maHHbIX Scopus (https://www.scopus.com);
- MexnayHapoaHas pedepatuBHas 6aza  ganHeix Web  of  Science
(http://apps.webofknowledge.com) u ap.
Hcemounuku  MOC  OTH  CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. lleyaTHbIe U JIEKTPOHHBbIE 00pPa3oBaTe/ibHbIE pecypchl B hopmax,
aJanTUPOBAHHBIX /IS CTYAEHTOB ¢ OIrpPAaHHYEHHBIMH BO3MOKHOCTSAMH
3/10pPOBbA (JIJIsl TPYII M MOTOKOB ¢ TAKUMM CTYJA€HTAMH)

1. AnantupoBanHas Bepcus HOb, nnd ucnonb3oBaHUsS HWHBAIWIAMU U
JUIIAMH C OTPaHUICHHBIMU BO3MOYKHOCTSIMU 3I0POBbS

12. HNudopmanHuoOHHO-CIPABOYHbIE CHCTEMbI U TpodeccHoHATbHbIE
0a3bl JAHHBIX

OOGyuaronuMest obecrieueH A0cTyn (yIalieHHBIM JOCTYI), B TOM 4YHUCIE B
cily4ae IPUMEHEHUS AIEKTPOHHOTO 00yUYeHHUs, TUCTaHIMOHHBIX 00pa30BaTelIbHbIX
TEXHOJIOTHM, K COBpPEeMEHHbIM MNpodecCUOHAIbHBIM 0a3aM  JaHHBIX W
MH(OPMAIMOHHBIM CITPABOYHBIM CUCTEMaM.

12.1 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
He UCNONIb3YIOMCA

12.2 IlepeyeHn npogecCHOHAIBHBIX 023 JaHHBIX
He UCNONb3YIOMCA

12.3 IIporpaMmmHoe obecnevyeHue

OOpa3zoBaTeNbHBIA TPOIIECC 0 JUCIMIUIMHE OOCCICYCH HEOOXOAUMBIM
KOMITJIEKTOM JIMIICH3MOHHOTO M CBOOOJIHO PAacCIpOCTPAaHSIEMOIr0 IMPOTrPaMMHOTO
oOecriedyeHrs, B TOM YHCJIE OTEYSCTBCHHOTO IPOM3BOJACTBA  (IOJJICIKUT
OOHOBJICHUIO TTPU HEOOXOTUMOCTH).


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

1) JluneH3noHHOE pOoTrpaMMHOE 00ecIieYeHHe
2) CBOOOJHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00ECIICUCHHE

Kaxnprii  oOyuarommiics B Te4eHHME BCero mepuoja OOydeHHUs
oOecrieuynBaeTcs WHIAMBUIYATbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CcHUCTeMe U DJIEKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTeIbHON

cpene.

13. MaTepuajibHO-TeXHUYECKOE o0ecreyeHue

Vuebnas ayoumopus 01151 nposedeHust 3aHAMUU JIeKYUOHHO20 MUNa

YKOMIUIEKTOBaHa CHEUUAIM3UPOBAHHOM MEOENbI0 U TEXHUYECKUMU
cpeactBamu o0yueHusi: 20 pabouumx MecT oOydaronuxcsi; paboyee MecTo
IIPENOAABATENsA; KJIACCHAs [JOCKA; IPOEKIMOHHBIM JKpPaH; MYJbTUMEIUWHBIN
MPOEKTOP; HOYTOYK MOAKIIOYEHHBIM K  WHTepHET; JIeMOHCTpalmOHHOE
o0opy/l0BaHUE U Y4YEOHO-HArJsAHbIE NOCOOMS, 0OECTIEUMBAIOLINE TEMATUYECKUE
WUTIOCTPALIUU 110 paboyeil mporpaMmme JUCITUTUTHHBI.

Yuebnaa ayoumopus oOns npogedenus 3aHamull CeMUHAPCKO20 MuUnd,
BbINOJIHEHUST  KYPCOBbIX pabom, meKyujeco KOHMPOAs U NPOMENHCYMOUHOU
ammecmayuu, 2pYnnoeulx U UHOUBUOYAILHLIX KOHCYIbMAYUI.

YKOMIUIEKTOBaHA  CHEIMATM3UPOBAHHON MEOeNbl0 M TEXHUYECKUMHU
cpeactBamu o0yueHusi: 20 pabouumx MecT oOyuaronuxcsi; pabouyee MecTo
NpENoAABaTelsA; KJAacCHass [JOCKA; IPOEKIWOHHBIM JKpPaH; MYJbTUMEIUWHBIN
NPOEKTOp; HOYTOYK TMOAKIIOYEHHbIH K  VHTEepHET; JeMOHCTpannoOHHOE
o0opyioBaHUE U y4eOHO-HATJISHBIE TTOCOOUS.

Yuebnas nabopamopus mamepuanogeoetus.

YKOMIUJIEKTOBaHHAsl CHEIUATU3UPOBAHHON MeEOEeIbl0 M TEXHUYECKUMU
cpelncTBamMu 0Oy4YeHUs: OCHAIlEHA: MPUOOop i u3MepeHus: TBEPAOCTU «PokBesm
TP5006M, mnpubop nnsi wusMepenuss wmukporBepaoctu THI-2M u  TIMT-3;
MUKPOCKOTIIbI; MUKpockonmn MUM-5, mukpockon MUM-7, neun mydenbHbIC A5
3akanku (Ha 1000-1300 °C) u ormycka (Ha 200-650 °C), »saexTporeyb
nabopatopHas SNOL 8.2/1100,- nHabopsl 00pa3IoB, AeTanu, HArISIHBIC TTOCOOUS
(tabmurer, [OCThr).

Pabouyto nmporpamMmmy coctaBui ) / /TuxonoB JI.A./




14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

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

3aB. kadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

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






