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]_[e.ﬂb OCBOCHMA NUCHHUILIMHBI. 1aTh CTYACHTaM 3HAHUSA O CTPOCHUH, (PU3HUECKUX, Me-
XaHUYECKHX M TEXHOJOTHYECKUX CBOMCTBAX METAJIOB M CILIAaBOB HEOOXOIUMBIE JUIS MPABHILHOTO
BbIOOpa MaTepualia, METOJ[a €ro YIPOYHEHUSI U CHIDKEHHSI METAJUIOEMKOCTH M3ENUs PU OJTHOBpE-
MEHHOM JIOCTHXKEHUHN HanOoJiee BHICOKOH TEXHUKO-IDKOHOMUYECKOM A(h(HEeKTUBHOCTH.

3amaun U3y4eHUs TUCIUTUTUHBL:

- UI3YyYUTh  3aKOHOMEPHOCTH ()OPMHPOBAHUS CTPYKTYphl MAaTEPUAIOB, CTPOCHUE U CBOWCTB
MaTepHaloB;

- CIOCOOBI TMOBBIIICHNUS KOMILJIEKCA CBOWCTB IyTEM TEPMUYECKON U XUMHKO-TEPMUYECKON 00-
pabOTKOM.

Jucuumuiraa u3y4aercsi B COOTBETCTBUU C MPO(ECCHOHATBHBIMU CTaHAAPTAMHU:

- 24.083 CnenuaiucT-TerIodHEPreTUK aTOMHOM CTaHIIUU;

- 24.009 CrnenuaucT 1Mo yHnpaBieHUIO MPOSKTaMH U MPOrpaMMaMH B 00JacTH MPOM3BOJICTBA
AIIEKTPOIHEPTUN AaTOMHBIMH 3JIEKTPOCTAHIHSIMH.

Mecto rucunmiiuabl B ctpykrype OOII BO

JucuuriuHa omupaeTcss Ha COJEp)KaHUE CIEAYIONIUX YYeOHBIX AUCHUIUIMH: (U3UKA U
HEOpraHNYecKasi XUMUsI.

[Tpu ocBOeHNM NaHHOW JUCHUIUIMHBI CTYJEHT CMOKET YaCTHYHO MPOJAEMOHCTPUPOBATE TPY/I0-
BbIe ()YHKIIUU:

- A/01.6 Texnuueckass TOIAEPKKA OHKCIUTyaTallMd OOOPYAOBAHHS, TEXHOJIOTHMYECKHX
cucTeMm, TpyoonpoBoaoB ropsiuei Boasl U napa (I11C 24.083);

- A/02.6 AHamu3 TEXHHYECKOTO COCTOSHUS TEIJIOMEXaHWYEeCKOro 00OpyIOoBaHMUS,
TEXHOJIOTHYECKUX cucTeM u TpydornpoBoioB (I1C 24.083);

- A/02.6 Opranuzanus paboT 1o HanpasieHuo aesteasHoctd npoekra (I1C 24.009).

Komnerenuun odyuarwmerocsi, opMupyemMbie B pe3yjibTaTe 0CBOCHUS IUC-
HUIJIMHBI

B mporecce ocBoeHus JaHHOW MUCHUIUIMHBL y CTYJAEHTa (POPMHUPYIOTCS CIEAYIOIIHNE KOMIIE-
TCHIIUN.

YHHUBEpCAJIbHEIE

Kon xkommie- | HammeHoBaHME KOMIIETEH-
TEHLUU 007078
YK-1 Cnocoben  ocymecTBisaTh | 3-YK-1 3nars: MmeToauku cbopa u 06padboTku uadpop-
MOMCK, KPUTHUYECKUI aHa- | MallH; aKTyalbHbIE POCCUIICKUE U 3apyOexkHbIE UC-
JU3 U CUHTe3 uHpOpMaluy, | TOUHUKU HH(DopManuu B chepe npodeccruoHanbHON

I/IH,Z[I/IKaTOpLI JOCTHIKCHHUA KOMIICTCHIIMH

MIPUMEHSATH CUCTEMHBIN | IeITEeILHOCTH, METOJT CHCTEMHOT'O aHaIN3a.
noaxon st pemeHus mo- | Y-YK-1 YMeTs: npuMeHsTh METOIMKH TIOMCKA, cOOpa
CTaBJICHHBIX 3a/1a4. 1 00paboTKu MHGOPMAIIUU; OCYILIECTBISATh KpUTHYE-

CKMI aHAIM3 U CUHTE3 HH(OpMaLuK, OTy4eHHOU U3
Pa3HbIX HCTOYHUKOB.

B-YK-1 Bmanmers: metomamu moucka, coopa u oOpa-
OOTKH, KPUTUYECKOTO aHalIM3a U CHUHTE3a MH(opMa-
[[UU; METOJUKON CUCTEMHOI'O MOJXOJ a JJIsi PEeLIeHUs
MIOCTaBJIEHHBIX 3aJ1ay.

npodeCCHOHATHHBIC
3agauu mpo-
dbeccuonanpHOi | OOBEKT UK 00J1ACTh Konx n HaumeHoBaHue NHaukaTopsl TOCTHKEHUS
eI TEIIbHOCTH 3HAHUS KOMITETEHITUHI KOMIIETEHIINH
(ILA)
Co6op u ananmu3 | TeroBbie U K -1 Cnoco6en | 3-I1K-1 3HaTh: AOKYMEHTHI H
WH(pOpPMAIIMOH- | AaTOMHBIE y4acTBOBaTh B COOpE W | CTAaHAAPTHI OPraHU3alluKk B 00-




HBIX HCXOIHBIX
JIaHHBIX IJIsT
MIPOEKTUPOBA-
HUSA

ANEKTPUUYECKUE
CTaHIIUH, PEAKTOPbI
Y TIApOTCHEPATOPBI
aTOMHBIX
3JIEKTPOCTAHIMH, a
TaKXe JPyroe
TETIOMEXaHUYECKOe
obopynoBaHue
COTJIACHO
npodeccrnoHabHON
NeSTENIbHOCTH,
HOPMATHUBHO-
TEXHUYECKast
JOKYMEHTAIIHS 1
CUCTEMBI
CTaHJIapTH3AIUH;
CUCTEMBI IUarHOCTH-
KH 1 aBTOMAaTH3UPO-
BaHHOTO YIIPABJICHUS

aHaIM3e HCXOJIHBIX
JAHHBIX I TPOEKTH-
pOBaHUSL 3HEProOOBEK-
TOB M HX DJICMCHTOB B
COOTBETCTBUU C HOpMa-
TUBHOM JOKyMEHTaLU-
en

JJaCTU TPOEKTHOW JIESITENBHO-
CTH; IPUHIIUTIBI PAOOTHI
AKCILTYaTUPYEMOTro  000py/I0-
BaHUs, TPyOOIIPOBOJIOB U
TEXHOJIOTUYECKUX CHCTEM TYp-
OMHHOTO OT/ICJICHUS

V-TIK-1 VYwmerp: pabortaTh ¢
UH(POPMALIMOHHBIM
IPOCTPAHCTBOM Ha

cepBepe (BeO-cepBepe)
OpraHu3al Uil XpaHEHUs,
0oOMeHa U COBMECTHOTO
UCTOJIBb30BaHUsL HMH(OPMAIIH
10 TPOEKTY

B-IIK-1 Bnagets: MeToaukamu
COCTaBJICHHSI TOKYMEHTAIHH C
ornucanueM o0bemMa padoT To
HAIpaBJICHUIO TPOEKTA; METO-
JaMy KOHTPOJISI KIFOUEBBIX I10-

TE€XHOJIOTMYECKUMHU Kazarene 23 PEeKTUBHOCTH U
IIPOLIECCAMHU B Ka4yecTBa [0 HAINPaBICHUIO
TETIJIOPHEPreTUKE IPOEKTA

3anaum BOCIIUTAHUS, PC€ATU3YEMBIC B paMKaX OCBOCHUA TUCHUIIJIMHBI
B npornecce ocBoeHMS TAHHOW TUCHHUIUIMHBI PEATU3YIOTCS CIEAYIOIINE 3a1a491 BOCIIUTAHHUS:

Hanpagsienne/ Co3snanmne yciaosuii, | Ucnonb3oBanue Bocnurta- | BoBiieyenue B pasHo-

neJIn ol0ecreynBarOIINX TeJIbHOIO0 NMOTEHIHAJIA | IVIAHOBYI0O BHEY4eOHYI0
Y4eOHBIX 1M CIHMILIMH AeATeJbHOCTh

IIpogeccno- - (hopmupoBaHue Hcnonws3oBanue Bocnura- 1.Opranusanust Hay4HO-

HAJILHOE U TPY-
JA0BOE BOCIIMTA-
HHE

KYJIbTYpPBI UCCJIICIOBA-
TEIHLCKOU U HHKCHCP-
HOU JCATCIIBHOCTHU
(B16)

TETHHOTO MOTEHIINANa JTUC-
UIUTMH TIpodeccroHalbHO-
ro Moy ans opMUpOBa-
HUSI TH)XEHEPHOTO MBIIILIe-
HUS U HH)KEHEPHOU KYIIbTY-
pBI 32 CUET MPAKTHIECKHUX
CTYACHUYECKUX HCCIIEI0Ba-
HUN COBpEMEHHBIX MPOU3-
BOJICTBEHHBIX CUCTEM; MPO-
€KTHOMU JIeATeTHbHOCTH CTY-
JICHTOB M0 pa3paboTke u
ONTUMM3AINH TEXHOJIOTU-
YECKUX CHUCTEM, CBSI3aHHOM
C pelIeHHEeM peabHBIX
MIPOU3BOJICTBEHHBIX 3a]1a4;
MIPOXOKJICHHS Yepe3 pa3Ho-
o0pa3HbIe UTPOBBIE, TBOP-
4yeckue, pecTuBabHbIC
(dhopMbI, TpeOyroIIre aHAIH-
3a CJIIOJKHOTO 00BEKTa, I10-
CTaHOBKH OTHOCHTEIHHO
HEro mpeodpa3oBaTeIbHBIX
3a/1a4 JUIsl UX ONTUMAIbHO-
T'O pelIeHusl.

MPAaKTUYECKUX KOH(]epeH-
LU ¥ BCTpeY ¢ BeLyLUIMMHU
CHeLUANINCTaMU IIPepu-
ATUH ropojia U BeTepaHa-
MU aTOMHOH OTpaciu.

2. Opranusanusi 4 poBe-
JICHUE TIPEIMETHBIX OJIUM-
nUaj ¥ yyacTue B KOHKYp-
cax NpoQecCuoHaIbHOr0
MacTepCTBa.

3.Y4actue B €XKeroIHbIX
aKIUAX CTYAEHYECKUX
CTPOUTEINIBHBIX OTPSIOB




CTpykTypa u cofep:kaHue y4eOHOI TUCHUILINHBI
JucuumuHaa y 04HO-3a04HOM (hOpMBI 00Y4EHUS MPEroiaeTcs CTyIeHTaM B 2-M ceMecTpe, 00-
1asi Tpy10eMKOCTh JIMCLHUIUIMHBI COCTABIISIET 4 3a4€THBIX eUuHULIbI, 144 ak. yaca.

Kanennapubii mian
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1 2 3 4 5 6 7 8 9 10
BxoaHo# KOHTPOJIH BK 30
1 Beenenue. Conepxxanue kypca. | 18 2 4 - 12
[lepeuens nutepatypsl. CTpoeHue
U CBOMCTBA YHUCTBIX METAJLIOB.
@a3bl U CTPYKTypa B METAJIMYE-
1 ckux cruiaBax. [lonstue o ¢dase u
CTPYKTYpE.
2 IToctpoeHre W HaszHadeHue aua- | 14 2 - - 12 | KJI1
IpaMM COCTOSIHUS CILJIABOB.
3 XKeneso u crmaBel Ha ero ocHose. | 12 2 - - 12
KommoneHTsl U ¢a3el B cucTeme
KEIIE30-yTIIePOI.
4 [Tnactuueckas nedopmanus, pe- | 18 2 - 4 12
KpUCTANIM3alUsl U MexXaHHuue-
CKHE CBOWCTBA METAJUIOB U CILIa-
BOB.
5 OOuue nosokeHus: Tepmuueckoit | 14 2 - 12
0o0paboTku cranu. OCHOBHbBIE BH-
JIbl TEPMUYECKOIN 00pabOTKH.
6 XuMHKO-TepMHuuecKasi obpaborka | 14 2 - - 12
2 CTad. YCIOBUS HEOOXOINMEBIE KJI2
JUIsL TIPOTEKaHMsI Tpoliecca XUMU-
KO-TePMHYECKOH 00PaOOTKH.
7 Bnusaue nerupyromux siemeH- [ 19 2 - 5 12
TOB Ha CTPYKTYpYy, HpPOILECCHI
IpeBpalieHus U TEXHOJOTHIO
TEPMHUYECKO 00pabOTKH CTalIN.
8 TpeboBanus, npexawsBiasiemble kK | 19 2 5 - 12 20
KOHCTPYKLIMOHHBIM U MHCTPYMEH-
TaJIbHBIM CTaJIIM. BriusiHue neru-
PYIOIIMX 3JIEMEHTOB Ha CTPYKTYPY
Y MEXAHWYECKHUE CBOMCTBA.
9 TpeboBanust, npeawsBiasiemble k | 14 2 - - 12
[BETHBIM MeETaJlJIJaM U CIUIaBaM.
BnusiHue Jerupyromux 3ieMeH-
TOB Ha CTPYKTypy M MeXaHHUe-
CKHE CBOWCTBA.
Buja npoMeKyTOYHOI aTTecTAllNI 144/ 118/6 | 9/2 | 9/2 | 10| D 50
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* - COKpalIeHHOe HaUMEHOBaHHE (POPMbI KOHTPOJIS

** - cyMMa MakCHMaJbHBIX 0allIOB TOJDKHA OBITH paBHa 100 3a cemecTp, BKIIOYast 3a4eT U (WIH) IK-

3aMcH
CokpalieHHOe HAaMMEHOBaHUE (OPM TEKYIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeIIOB:
O06o3HaueHue ITotHOE HAMMEHOBaHME

BK BxoaHoi KOHTPOJIb

KJI Kosnoksuym

2 DK3aMeH

Coaep:xaHue JJEKIIHOHHOI0 Kypca

Tema sexkuuu. Bonpockl, oTpadaTbiBaeMble HA JIEKIUH

Bcero
4acoB

YuebHo-
MeToanYe-
cKoe o0ec-

neyeHue

1

3

Beenenne. OCHOBBI MaTEpUAIIOBEIEHUS U COJEPKAHNE KypCa.

[lepeuens nureparypbl. CTpoeHHE U CBOWCTBA YHCTHIX METAIOB. MeTalibl
U [IEPUOAMYECKAs] CUCTEMA JIEMEHTOB. ATOMHO-KPHCTALINYECKOE CTPOCHUE
MeTaisI0B. OCHOBHBIE THUIIBI KPUCTAUIMUECKUX perieToK. OCHOBHBIE XapaK-
TEPUCTUKHN KPUCTALUIMYECKUX PEUIETOK. BHIIbI HECOBEPIIEHCTB KPUCTAILIN-
YECKOr0 CTPOEHUS] METAJIOB, MOIUMOP(GU3M aHU30TpONHUsA. Makpo- U MUK-

OCTPYKTYpA.

[1-7]

@Da3bl U CTPYKTYPA B METAUIHYECKHUX CIJIaBaX.

[Tonsitue o ¢aze u cTpykrype. TBepable pacTBOPHI 3aMEIEHUs U BHEIPEHUS.
Xumudeckue coequHenus. Mexannueckue cmecu. CTpykTypa criiaBoB. [{ua-
rpammbl hazoBoro paBHoBecus. [IpaBuio da3. [IpaBuino oTpe3koB.

[1-7]

IL1acTuueckas negopmanus.

duznyeckasi CyIIHOCTh IUIACTUYECKON Aedopmanuu, peKpucTtaiinzauus |
MEXaHUYECKUE CBOMCTBAa METAJUIOB M CILIABOB. YIIpyras M ILUIacTUYecKas Je-
dopmanus. CTpoeHue MiIacTUYecKu AePOPMUPOBAHHBIX METAJIOB M CILIA-
BOB.

[1-7]

OCHOBHBIE THIIBI IHATPAMM COCTOSIHHMS CILIABOB.

[locTpoeHre W Ha3HAYEHHE aMArpaMM COCTOSIHUS CIUIABOB. Jlmarpammsl
CIUIaBOB 00pa3yloIIUX HEOrpaHWYEHHBIE TBEP/bIE PACTBOPHI, OrpaHUYECHHbIE
TBEpJbIE PACTBOPHI. JlMarpaMMbl COCTOSIHUS CILIABOB, KOMIIOHEHTHI KOTOPBIX
MMEIOT NOJUMOP(dHBIE TpEeBpallleHus.

[1-7]

/Kej1e30 U cruIaBbl HA €0 OCHOBe.

KommnoHeHThl U (a3bl B cUCTEME Kelle30-yriiepoa: (hepput, ayCTEHUT, Iie-
MEHTHUT, XuaKas ¢aza. MexaHW4eCcKue CMECH: TIEPIIUT, JIeNeOypUT: IBTCKTH-
Ka, ABTeKTOWI. KpucTtaimusamusi CIUIaBOB jKelie30-IIeMeHTUT. Da3oBbie H
CTPYKTYPHBIC U3MEHEHUS B CIJIABAX JKEJIC30-IIEMECHTHT.

[1-7]

OO0ume 1M0JI05KEHUS] TEPMUYECKOH 00padOTKH CTAJIH.

OcHOBHBIE BUJIbI TEPMUUECKON 00paboTku. Teopust TepMuyeckoil 06paboTku
cranu. Pa3oBbIe MPEBpAIIECHHS B CIIaBax jkene3a. [IpeBpamenne dpepputHo-
KapOWIHON CTPYKTYpHI B ayCTEHHT TpHW HarpeBe. /lmarpamMma m3oTepMHUye-
CKOTO pacraja ayCTCHHTA.

[1-7]

XNUMHKO-TepMHUUYeCcKasi 00padoTKa CTaJIM.

YcnoBus HeoOXoAuWMble ISl MPOTEKaHUsS Mpollecca XUMHUKO-TEPMUYECKON
00paboTku. lleMeHTaus CTaNbHBIX W3S Ha3HAYCHHE, CIIOCOOBI, PEKU-
MbI. Tepmuyeckas 00padoTKa 1mocie eMeHTAI|H.

[1-7]

Jlermpyomue cTajm M CIJIABBI.

BrusiHue Jerupyronmx 3J1€MEHTOB Ha CTPYKTYpY, HPOIECCH MpEeBpalleHus]

[1-7]




U TEXHOJOTHIO TepMUYecKoi 00paboTku cranu. [Tpuumnsl BBeaenus. OOpa-
30BaHUE U IPEBPALLECHNUE ayCTCHUTA B JICTUPOBAHHOM CTAIIN.
KoHCTPYKIHMOHHBIE CTAJIM U CIJIABBI. 2 [1-7]
TpeboBanus, TpeabSIBIsEMbIe K KOHCTPYKIIHOHHBIM CTaIsIM. BrnusHue neru-
PYIOILLIMX 3JIEMEHTOB Ha CTPYKTYPY U MEXaHUYECKHE cBOMCTBA. BbiOOp Mapku
CTaJN JUIsl MU3/CTIMI OIPEIe]IEHHOTO Ha3HAYCHHS B 3aBUCUMOCTH OT YCIIOBHI
Harpy>KCHUs U CEYCHUS.
IlepeyeHb NPAKTHYECKUX 3AHATHH
Bcero Y4ebOHo-
Tema n1abopaTopHoro 3ansitusi. Bonpocsl, orpadaTrbiBaembie Ha J1a00- YacoB MeToau4e-
PATOPHOM 3aHATUHH cKoe odec-
neyeHHe
1 2 3
N3yuyeHnne 3aBHCUMOCTH MEKIY CTPYKTYPOii U 4 11
CBOMCTBAMM YYI'yHA.
N3yyeHue cTpyKTypbl pa3HbIX BHJIOB UyTYHOB M YCTAaHOBJIEHUE B3aUMOCBSI-
31 MEXJY MUKPOCTPYKTYPOH M CBOMCTBAaMHU.
MapkHupoBKa 3JIeKTPOTEXHHMYECKHX M KOHCTPYKIHOHHBIX MaTepua- 5
J0B. [IpuMeHeHne cTyJeHTaMi 3HaHWH, OJY4YEHHBIX MPU U3YYEHUU TEO- 13
pPETUYECKON YacTu Kypca, K MPAaKTUYeCKOMY PELICHUIO 337a4 [0 03HAKOM-
JIEHHUIO C MPUHATOM OTeYecTBEHHOW Kiaccudukanueil 1 0003HAYEHUSAMHU
METaJUIOB, CIIJIaBOB, IPOBOJIOB, Kalenel W HayduThCs pacUIM(pOBHIBATH
9TH 0003HAYEHUS.
IlepedyeHb J1a00PATOPHBIX 3aHATHI
Bcero Y4eOHo-
Tema s1aGopaTopHoro 3ansaTus. Bonpocsl, orpadaTbsiBaembie Ha J1a00- 4acoB MeToauye-
PATOPHOM 3aHATHH cKoe obec-
neyeHue
1 2 3
H3mepenne TBEpAOCTH MATEPHAJIOB. 4 11
Omnpenenenue TBEpAOCTH MAaTEPHATIOB pa3HbIMU METOJIaMHU
Metaiorpapuyeckuii MeTOA UCCJICI0BAHUA METAJLIOB H CILUIABOB. 5
MukpoaHanu3s, omnpeaeaeHue CTPYKTYpbl METAJUIOB € MOMOIIBIO MHKpPO- 9
CKoOIa
3ajanus I CAMOCTOSITEJIbHON Pa0oThI CTY/IEHTOB
Bonpocsl 111 caMOCTOATEIbHOI0 U3y4YeHHs (3a1aHusA) Bcero Y4ebdHo-
4aCOB MEeTOInYecKoe
ob0ecrnieyeHmne
1 2 3
[Tponecc kpucrammuzanun. [InaBnenne meramioB. MexaHW3M KpUCTaII- 12 [1-15]
m3armn. JlenaputHas cTpykrypa. [Iporecchl 3aposkIeHus 1 pocTa KpH-
cTayuloB. BrimsiHue nmpumeceit 1 HECOBEPIICHCTB HA MPOIecC KPUCTAIITH-
3aruio. MogudunmpoBanue. CTpoeHHE METAITHYECKOTO CITUTKA.
JluarpaMMbl COCTOSTHHSI CIUIABOB OOPa3yIOINX XMMHYECKUE COEIUHE- 12 [1-15]

Hus. [Iporeccel mpoTekaromye npu KpUcTaun3anuu. Kputnueckue
TOYKU AuarpaMMm coctosiHus. Jlunus nukBuayc, conuayc. [IpenenpHas
pPacTBOPUMOCTh. DBTEKTHKA. KpUBBIE OXJIaXICHUS YHUCTHIX METAJLIOB.

3aBHCHUMOCTh CBOMCTB CIIABOB OT MX CTPOCHUSA U XUMHUUYCCKOI'o CoCTa-
Ba.




Haxnern, BO3Bpar, pekpucTamu3anus. XoyioaHas, ropsdas aedopma-
1. O01as XxapakTepuCcTUKa MEXaHMUECKUX CBOMCTB METAJIIIOB.

12

[1-15]

ITonsTHe 0 AuarpaMMax COCTOSIHUS TPOMHBIX CIUIaBOB. IIpeBpaleHus B
TpOMHBIX cIaBax. Paspymenne MmeramioB. HopmanbHele, kacaTelbHbIe
HanpspkeHus. PactaruBaroinue U coxuMaronue HanpspkeHus. Cepxiia-
CTUYHOCTh METAJIJIOB U CILIABOB: CTPYKTypHasi, CyOKpuTHUecKas. Xpyn-
KO€ M BA3KOE paspyuieHHe. TpaHCKPUCTAUIMYECKOE U MHTEPKPUCTAII-
JIMYEeCKoe paspylieHue. Xpylnkuid U BSI3KUU U3JI0MBbl. BiusHue Harpesa
Ha CTPYKTYpY U CBOHCTBa Ae(pOpMHUPOBAHHOTO MeTaiIa. MexaHu4eckne
CBOMCTBA, OIIpeAeIIIeMble IIPU TUHAMUYECKUX UCIBITaHUAX. Mexanuye-
CKHME CBOMCTBA IIPU IIEPEMEHHBIX HArpy3Kax HM3HAIIMBAHHE METAJLIOB.
N3nococroikocTs. Buasl n3namyBanui. [lyTy nOBBIIEHNS IPOYHOCTH
MeTauI0B. Buasl yipoyHeHui.

12

[1-15]

Knaccudukanus crniaBoB: cTainb M 4yT'yH. BiusiHue yriepoja u mocro-
SHHBIX (TE€XHOJOrMYECKHX) NpHUMeced Ha cBoWcTBa  cTanu. YyryH.
Knaccudukanus ayryHoB mo ¢opme BKIIOUSHHH rpaduTa U CTPOCHHIO
METaJIJIN4YEeCKON OCHOBBI. CBOMCTBA U MapKUPOBKA CEPHIX UyT'yHOB. BbI-
COKOIIPOYHBIM M KOBKHE YYI'yHBI, UX COCTaB, CBOMCTBA, MapKHUpPOBKa.
[IprumeHeHne 4yTryHOB.

12

[1-15]

Hopmanuzanus cranu. 3akanka ctanu. Oxyaxpamomue cpena Juis 3a-
KaJIKA: BUJbI, BOJHBIE PACTBOPHI, Macia, PacIljlaBbl COJIEH, LIENOUEH U
MeTaisioB. [IpokainBaeMoCTh U 3aKalMBaeMOCTh CTadu. CBS3b MEXAY
IIPOKAJIMBAEMOCTbIO U KPUTUUECKONW CKOPOCTBIO 3aKAJIKU, KPUTHUECKUI
IameTp.

Pa3HoBuIHOCTH CHIOCOOOB 3aKaJIKM: MPEPHIBUCTAs 3aKajlKa, 3aKajlKa C
CaMOOTITYCKOM, CTyleH4aTas 3aKajika, u3oTepMuyeckas 3akainka. O6-
paboTka cTaii XO0J0J0M. BO3HHMKHOBEHHE BHYTPEHHHMX HalpsKEHUH.
3akanounble gedekThl . OTnycK: HU3KOTEMIEpaTypHBIA, CpeIHeTeMIIe-
paTypHBIii, BBICOKOTEMITepaTypHbIil. [IoBepXHOCTHAs 3aKaJiKa.

12

[1-15]

XuMuKo-TepMuyeckass o0paboTka cranu. YCIoBUs HEOOXOJUMBIE IS
MIPOTEKaHUs Mpoliecca XUMUKO-TepMHUUecKoil 00paboTku. Hutpouemen-
Tanusa. A30THPOBAaHUE CTAJbHBIX WU3JENUHA, HAa3HAYEHUE U PEXKHUMBI.
CpoiicTBa a3oTupoBaHHbIX wu3aenuil. lluanupoBanue, bopuposanue.
CumunupoBanue. CyiHocTh mnpolieccoB. TemmepaTypHble YCIOBUS U
HackImaronme cpeasl. Juddy3nonnoe HackllieHHe METANIaMU; XPOMHU-
poBanue, anutupoBaHue. [loBepxHocTHOe ymnpouHeHue. CrnocoObl
ynpounenusi. Haxnen. M3MeHeHne sKcITyaTallMOHHBIX XapaKTEPUCTHK
10CcJIe HaKJena.
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BinsiHMe nernpyroniux 3J1€MEHTOB Ha KMHETHKY M XapakTep U30TepMU-
YECKOr0 IPEBPAILCHHs] AYCTEHUTAa B MEPIUTHOM, NMPOMEXKYTOUHOU H
MapTeHCUTHBIX oOiacTsx. Kiaccudukamus JerupoBaHHOM cTanu IO
PaBHOBECHOM CTPYKTYypE, IO CTPYKTYpPE MOCIE OXIaKICHUS Ha BO3IyXeE,
10 COCTAaBY, 0 Ha3HAYeHUI. MapKUpOBKa JETMPOBAHHON CTaIU
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CrpoutenbHble HU3KOJIETHPOBaHHbIE cTanu. ApMmarypHsle crann. KoH-
CTPYKLIIMOHHBIE IIEMEHTYEMBIE JIETUPOBAHHBIEC CTAJIN. YIIy4IaeMBbIE Jie-
rUpoBaHHbIe CcTald. BpiOoOp ymyuiraemMoil craam B 3aBUCUMOCTH OT
YCIIOBUI HarpyxeHusi, TpedyeMoil MPOYHOCTH U ceueHus uznenuii. Pec-
COpHO-TIpYXKMHHBIE cTayu. Kiaccudukaius pecCOpHO-TIPYKUHHOM cTa-
JIM 110 YPOBHIO NPOYHOCTH. ABTOMaTHbIe cTayd. [llapukonoamunHuko-
BBIC CTaJIH.
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PacueTrHo-rpaduueckasi padora He mMpeyCMOTPEHA Y4eOHBIM IVIAHOM




KypcoBas paGora He npegycMOTpeHa y4eOHBIM IJIAHOM
KypcoBoii mpoeKT He npeaycMOTpPeH y4eOHbIM IJIAHOM

Oo0pa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzamus ocBOeHHS TaHHOM TUCIUILIMHBI 00€CIIeYMBACTCS JOCTYIIOM KaXKJI0ro oOydarolie-
rocs K 6azaM JaHHBIX U OMOIMOTEYHBIM QoHIaM, GOPMUPYEMBIM I10 MOJHOMY MEPEUHIO TUCHUTUIINH
(Momyneit) ocHOBHOM oOpa3zoBarenbHOU nporpamMMbl. B BUTU aeiicTByeT KOMIIBIOTEpHBIE KJIACCHI, B
KOTOPBIX MPOBOJSATCS 3aHATHS MO PA3JIMYHBIM JTUCHUIUIMHAM HampaBieHus «TeriosHepreTuka u
TEIUIOTEXHHUKA», B TOM YUCIIE U KJIACChl 00ecTeueHbl JOCTYIOM K ceTh HTepHeT Jisi caMOCTOSITENb-
HOM MOJATrOTOBKHU cTyneHToB. Ha xadenpe nmeercss KOMIBIOTEPHI C BO3MOKHOCTbIO PabOTHI B CHEIH-
QIbHBIX MPOrpaMMax U JOCTYIa K COBPEMEHHBIM MpodecCHOHATbHBIM 0a3aM JaHHBIX, HHpOpMaIIK-
OHHBIM CIPAaBOYHBIM M MOMCKOBBIM CHCTEMaM, K TAKMM Kak 0a3a JaHHbBIX IEPUOJUUYECKUX U3/IaHUH.

[TpoBoAsITCS MHTEPAKTUBHBIE Yachl B TEUCHUH Y4YeOHOM HArpy3ku MO JAaHHOW TUCIUILIMHE.
Jns aTTectanuu 00y4aromIMUXCsl, UMEIOTCS 0a3bl OLIEHOYHBIX CPEICTB MO TUCIHUIUIMHE, B COOTBET-
CTBUU C YTBEP)KICHHBIMU Y4€OHBIM IJIAHOM M paboueill MporpamMMol, BKIIIOYAIOLIUE CPEACTBa MO-
STaHOr0 KOHTPOJs (POPMHUPOBAHUS KOMIETCHIUN (TEKYIIHI KOHTPOJb YCIEBAEMOCTH U MIPOMEXKY-
TOYHAsl aTTeCcTalusl), BKIIOYAIOINE: BOMPOCH JJIsi CAMOIPOBEPKHU, BOIPOCHI U 33JaHUS AJIs CaMo-
CTOATENbHON PaboThl, pedepaTbl WU JOKIAAbI 110 TeMaM, BOIPOCHI K JK3aMEHY, TECThl AJISl KOH-
TPOJI 3HAHUM.

DOoH/ OLICHOYHBIX CPEICTB

CDOH,I[ OLOCHOYHBIX CPCACTB IIO JUCHUIIIINHE obOecrieunBaeT IMPOBEPKY OCBOCHU: IJIIAHUPYCMbIX
pe3yapTaToB 00y4YeHHs (KOMIETEHIMM U MX MHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIEro,
py6e>KHor0 " IPpOMCEKYTOUHOI'O KOHTPOJIA IO JUCHUIIIINHEC.

CBs3b MeXy (GOpMUPYEMBIMH KOMIETEHIMSAMHU M (OpMaMHU KOHTPOJSI UX OCBOCHHUS INpej-
CTaBJICHA B cnez[y}omeﬁ Ta6J’II/II_ICZ

KOI[ N HAUMCHOBAHHC
HHAUKATOpa HOCTH-
JKEHMSI KOMITETECHITHM

HaunmenoBanue
OLIEHOYHOTO CPEACTBA

Ne | HammeHOBaHME KOHTPOJIUPYEMBIX pa3-
/1 JIeJI0B (TE€MBI)

BX0JTHOW KOHTPOJIb

BOHpOCBI BXOJHOI'O KOH-

1 BxonHO# KOHTPOJIb
TpoJist (IMCbMEHHO)

ATTeCTaHI/IH pa3aciioB, TeKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTHU

2 CTpyKTypbI U (ha3bl METATUTMYECKUX 3-VK-1, V-VK-1,

CILJIaBOB B-VK-1 KonnokBuym (mucsMeHHO)
3 OCHOBBI TEpMHUYECKOI 00pabOTKH. 3-VK-1, V-VK-1, Konnoksuym (mMcbMeHHO)

JlernpoBaHHBIE CTaJIM U CILIABBI, UX B-VK-1,

MIpUMEHEHHE. 3-I1K-1, V- IIK-1,

B-TIK-1.
[TpomesxyTouHast aTTecTaIys
4 Y- VK-1, TIK-1. Bomnpocs! k 5k3ameny
(mucpMeHHO)

OreHOYHbIE CpeNCTBA JJISl BXOJHOTO KOHTPOJS MPEICTABISAIOT COOOH BOMPOCHI, KOTOPBIE 3a-
JAI0TCA CTY/ICHTaM B MUCHbMEHHOMN (hopMe.

B kauecTBe OIEHOYHOTO CPEACTBA TEKYLIET0 KOHTPOJIS UCIIONIB3YIOTCS YCTHBIA U MMChbMEHHBIH
OIIPOC, TECTUPOBAHHUE.

B kauecTBe OLIEHOUHOTO CPEACTBA aTTECTAI[MH pa3felia MCIOIb3YIOTCS TECThI, HTOrOBask KOH-
TpoJIbHAs paboTa.



JI1st IpOMEXyTOYHOM aTTeCTalUU NIPEAYCMOTPEHBI DK3aMEHALMOHHBIE BOIIPOCHL.
I[To utoram o0y4eHus1 BBICTaBIIACTCS SK3aMEH.

Ilepeyenb BOIPOCOB BXOAHOT0 KOHTPOJISA:

1. Yem amopHBIE TBEpBIE TENA OTINYAIOTCSA OT KPUCTAIMYECKUX TBepAbIX Ten? IIpuBeante
npUMepbl aMOP(HBIX TEJ.

2. B kakoMm arperaTHOM COCTOSIHUM MOT'YT HaXOJUTbCS BELIECTB?

3. [lepeunciure cBOMCTBA METAJLIOB.

4. Ilepeuncaute CBOMCTBA HEMETAIIIOB.

5. Kakue TUIbI KPUCTAUTMYECKUX PEIIETOK BHI 3HAETE?

Bonpocs k pasgeay Ne 1

1) ATOMHO-KpUCTaLTMYECKOE CTPOCHUE METAILIOB.

2) Kpucramumsanus METasioB.

3) Tlonumopdusm MeTasioB.

4) JledeKThl KPUCTALITHYECKOTO CTPOCHHUS.

5) MeTtaun4ecKkue CIUIaBbl.

6) dedopmarius u ee BUIBIL.

7) AuarpaMMbl COCTOSIHHS JIBOMHBIX CILJIABOB.

9) IlpaBuno ¢a3.

10) CBs3b MeXly CBOMCTBAMHU CIUTABOB U TUIIOM JMAarpaMmbl coctosiHus (npasuio Kyphako-
Ba)

11) Juarpamma «Kenezo - yraepoay. Kene3oyriepoaucThie CIIaBbl; XapaKTePUCTUKA KOMITO-
HEHTOB, (ha3 U CTPYKTYP.

12) JInarpamma COCTOSIHUS CILJIaBOB YKE€JIE€30-LEMEHTHT.

13) CTpyKTypHI CTajJel 1 YyTyHOB.

Bonpocsl k pa3aeny 2

1) ITonsiTue o Tepmuueckoit 00pabOTKE CIJIaBOB.

2) AnarpamMMa M30TEPMHUUYECKOTO pacnaja ayCTeHUTa.
3) OTxur 1 HOpManu3alus CTajleu.

4) 3akaJyika CTaJId.

5) OTITyCK CTaM U €T0 Pa3HOBUIAHOCTH.

6) Tepmomexanuueckasi 00OpaboTKa.

7) Xumuko-repMuueckasi oopadoTka.

8) JlernpoBannsle cranu (BiusHue JI9).

9) Knaccudukanus 1 MapkUpOBKa JIETUPOBAHHBIX CTaJIeH.
10) KoHCcTpyKIIMOHHBIE CTAJIH.

11) UncTpyMeHTalIbHBIE CTAIH U CIUIaBBI.

12) Cranu crieruaabHOTO Ha3HAYCHUSI.

13) Menp u MeliHbIE CIIaBBl.

14) AnmoMUHUEBbIE U MarHUEBBIE CIIABhI.

15) Maruwuii u ero cruiaBbl.

16) TutaH u ero cIuiaBbl.

17) CocraB u kiaaccuuKaius miacTMacc.

18) TepmoracTUYHBIE MIACTMACCHI.

19) TepmopeakTUBHBIE MJIACTMACCHI.

20) Pe3una u pe3nHONO00HBIC MaTepHAIBI.

21) Crpoenue, knaccupuKaIus U CBOMCTBA MOJTUMEPOB.
22) KoMITo3uIIMOHHBIE MaTepUaibl, KJIaCCU(DUKAIIUS U METOBI TTOTYICHHUSI.

Bomnpocel Kk 3xk3aMeny
1. Ctpoenue u cBOICTBAa META/IOB. THIBI KPUCTATUYECKUX PEIICTOK.
2. JleheKThl KpUCTAITMIECKOM PelIeTKH METAJIJIOB.



NGk W

9.

MexaHu3M npolecca KpUCcTaui3anuy MeTauioB. CTpOCHUE CIIUTKA.

dopMupOBaHUE CTPYKTYPbI 1€(OPMHUPOBAHHBIX METAIJIOB U CILJIABOB.

CTpOGHI/Ie MCTATJIIMYCCKUX CIIJIaBOB.

[TpaBuno ¢a3 ['nboca.

JlnarpammMa COCTOSIHUS CIUIaBOB, 0OPa3yIONINX XMMHUECKOE COCTHHCHHUE.

I[I/IarpaMMbI COCTOSAHUSA CIUIABOB UX ITOCTPOCHHUEC U HA3HAYCHUC.

JluarpaMma COCTOSIHHS CIUIABOB C HEOTPAaHHMYCHHOW PAcTBOPUMOCTHIO KOMIIOHCHTOB B

TBCPAOM COCTOSAHUU.

10
11

. JlmarpamMma cOCTOSIHUS CIIJIaBOB, HCIIBITHIBAIOIIUX MTOJUMOP(HBIE PEBPALICHHUS.
. JlmarpaMMa COCTOSIHUS CIUIABOB C OTPAaHUYEHHOM PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEP-

J0OM COCTOsSHHH.

12.
13.
14.
15.
16.
17.
18.
19.
20.

Jlnarpamma COCTOSIHUS CIUIaBOB, 00Pa3yIOMINX MEXaHUYECKHE CMECH.

prOH_IeHHaSI AuarpaMma COCTOAHHA CUCTCMBI JKCJIC30-IICMCHTHUT.

IIpaBuio oTpe3Kos.

KomnoneHTs! 1 (ha3bl B CIuIaBax xese3a ¢ yriiepoaoM.

TpeboBanusi, mpenbsBiIsieMble K KOHCTPYKLIHOHHBIM MaTeprajaMm.

KOHCTPYKIII/IOHHZUI MMPOYHOCTHb MCTAJIJIOB X KPUTCPHU €€ OLICHKH.

Bimsiane npumeceit Ha CBOWCTBA CTAJIEH.

BnusiHue yriieposa Ha CBOMCTBA CTAJICH.

Knaccudukanust yrinepoaucToil craam Mo CTpyKType, Mo Croco0y MpOU3BOACTBA U pac-

KHCJICHHA, 110 KAaYCCTBY.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Cranm 0OBIKHOBEHHOTO KQU4eCTBA U KAUECTBEHHEIE.

Bunsl 4yryHoB. MUKpOCTpYKTypa CBOMCTBA MapKUPOBKaA.

OO6mue cBeieHus 0 TEpMOOOpabOTKeE.

Bunel Tepmuueckoit 00paboTKH METAJLIOB.

[IpeBpateHus B cTaiau nNpu Harpese.

[IpeBpateHus B cTaay Npu OXJIaKICHUH.

Jlnarpamma M30T€PMHUECKOI0O paciaja ayCTeHUTA.

OTxur, HOpMaIM3aIus, CTapeHUE.

OTnyck B cTaJu.

IToBepxHOCTHAs 3aKaJIKa B CTAJIN.

MapTeHCcUTHOE MPEBPALLEHUE B CTAIH.

[TonHas u HENoOJIHAA 3aKaKa CTAJIN.

[IpokanuBaeMOCTb CTaH.

CriocoObl 3aKajky CTaju.

OCHOBHBIE JINTUPYIOIINE AIEMEHTHI B CTAJISX, UX BIMSHUE HA CBOWCTBA CTaJIEH.
YpoyHeHre MOBEPXHOCTH METAIJIOB IJIACTUYECKUM J1€(OPMUPOBAHUEM.
O6mmme ceenennsa o XTO.

[lemeHnTanys 1 HUTPOLIEMEHTALUS CTAJIH.

A30TUpOBaHNE U HUTPOLIEMEHTAIUs CTaJIH.

Juddy3nonHas MeTaan3aus.

Krnaccudukanus nerupoBaHHBIX cTaynel (0 paBHOBECHOW CTPYKType, IO CTPYKType Io-

CJie OXJIAXKJIEHUS Ha BO3/yXe, 10 COCTaBY, [0 HA3HAYEHHUIO).

42.
43.
44,
45.
46.
47.
48.

[lemenTyemble U yinydlaeMble KOHCTPYKIIMOHHBIE CTaJIH.

CrpoutenbHble M1 aBTOMATHBIE CTAJIH.

JKaponpouHsle 1 XKapOCTONKHE CTAJIN.

Koppo3unonHocToiikue cTanm.

N3HOoCOCTOMKHE CcTamny.

PeccopHonpyxuHHBIE, TOAMIUITHUKOBBIE KOHCTPYKIIMOHHBIE CTAJIH.

HNHCcTpyMeHTANTBHBIE CTAIN JUISL PEKYILETO MHCTPYMEHTA. Y TIIEPOJUCTHIE U JIETUPOBAHHBIC

HHCTPYMCHTAJIBHBIC CTAJIN.

49.
50.

BricTpoperkyIire HHCTPYMEHTAIBHBIEC CTalTd M TBEP/IbIC CIIIABHI.
Tutan u ero crutaBel (CBOMCTBA, JIETUPYIOIIME JIEMEHTHI, TEPMUYECKass 00pabdoTKa, Mpo-

MBIIUICHHBIE CIIABbl, IPUMEHEHHE, MapKUPOBKA).



51. AnnroMHHMIA U €ro CIUIaBbl (CBOHWCTBA, JIETUPYIOIIUE 3JIEMEHTHI, TepMUUEcKasi 00paboTka,
MPOMBIIIJICHHbIE CIUIaBbI, IPUMEHEHHNE, MAPKUPOBKA).

52. Maruuii u ero cmiaBbl (CBOMCTBA, JIETUPYIOIIME 3JEMEHTHI, TepMHUyeckas o0paboTka,
IPOMBIIIJICHHbIE CIUIaBbI, IPUMEHEHHE, MAPKUPOBKA).

53. Menp u ee cruiaBbl (CBOWMCTBA, JICTUPYIOIIME AJIEMEHTHI, TepMUYEecKas 00padoTKa, Tpo-
MBIIIJICHHBIE CIUIABHI, TPUMEHEHHE, MAPKUPOBKA).

54. TlonsaTHe 0 HEMeTAUTMUECKUX Marepuanax. Kinaccupukanus monumMepoB (110 COCTaBy, 1O
dbopme mMoniekyi, Mo (a30BOMY COCTOSIHHIO, IO OTHOIICHUIO K HATPEBY).

55. OcobeHHOCTH CBOMCTB MOJIMMEPHBIX MAaTEPUATIOB (OPUEHTAMOHHOE YIIPOYHEHHE, PellaK-
CallMOHHBIE CBOICTBA, CTapEHUE MOJIUMEPOB, PaIMAKCAIIIOHHAs CTOMKOCTD, aiT€31N).

HIkaJjbl oeHKH 00pa30BaTeIbHbIX T0CTUKEHUI:

NoNe bannel 3a Bug TpeboBanus Kk 3HAHUAM
paboThI
VO BX -9-10 | MakcumanbHbIH 0ayul BBICTABISIETCS MPH MOJIHOM M MPABHIBHOM BBINOJI-
YOIJIP-5 HEHHH 3aJIlaHHH, TITyOOKOM M IIPOYHOM YCBOCHUU CTYIEHTOM IPOTPAMMHO-
1 YO3x-5 ro Marepuaja, YeTKOM H3JIOKEHHUHU ITOCTAaHOBOK 3a7a4, aJITOPUTMOB U pe-
KJI-9-10 3yJILTaTOB PEIICHHUS 3a/1a4, BBIBOJIOB IO pe3yJbTaraM paboThl, TOTOBHOCTH
KP -9-10 BBINOJIHATH IAHHYIO Pa0OTy B MPaKTHKE.
VO BX - 7-8 | JlaHHbIi Gamt BBICTABISIETCS] IPY TIOJHOM M TPABUIIBHOM BBITIOJIHEHUH 3371~
VO JIP -4 HHH, YCBOCHHHU CTY/ICHTOM IPOIPAMMHOTO MaTeprasia, YeTKOM H3JI0KEHHH T10-
2 YO3n-4 CTaHOBOK 3a/ad4, aJITOPUTMOB M PE3Yy/IbTaTOB PELICHUS 3a/1a4, BLIBOIOB 110 pe-
KJI-7-8 3ynbTataM padOThbl, TOTOBHOCTH BBITIOJHATH JTAHHYIO pabOTy B MPAKTHKE, HO
KP —7-8 HEKOTOPBIE BOMPOCHI H3JIaraeT HeMoCIeIOBATENBHO, TOMYIICHbI HETOYHOCTH.
YOBX -6 JlanHblii Oanm BBICTABISIETCS CTYACHTY INPH BBINOJHEHHH pabOTHI, HO y
YO JIP -3 CTyJIEHTa HET MOJIHOTO MOHMMAHUsI MOCTAHOBOK 3a]a4, METO/IOB U PE3YiIb-
3 YO3n-3 TaTOB PEIICHUM.
KJII-6
KP -6
YO BX <6 OneHka «HEyJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, KOTOPBIA He
YO JIP <3 TOJHOCTBIO BBINOJNHUI PaboTy, HE OCBOWI 3HAUMTEIBLHOM 9acTH Mpo-
4 YO 3n<3 TPaMMHOTO MaTepHaja, JOITyCKaeT CYIIECTBEHHBIC OMUOKH MPH TPAKTOB-
?I} jg K{ TIOCTAHOBOB 32/1a4, METO/IOB PEIICHUH, MOTYYCHHBIX Pe3yJIbTaTOB.
bajbl
(utoroBoit OcBoenue
N N . TpeGoBanus k 3HAHUAM
PEUTHHIOBOM | KOMIEeTeHI Ui
OIICHKH)
100-85 [IponBunHyThIii | OTBETHI Ha TMOCTaBICHHBIE BOMPOCH TIOJHBIE, YETKHE W
YPOBEHB pa3BepHyThie. PemreHuss 3amad  JIOTHYHBI, JOKa3aTeNbHBI U
JIEeMOHCTPHUPYIOT aHAJTUTHYECKHE W TBOPUYECKHE CIIOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuit JlaroTcs moJHBIE OTBETHI HA IOCTaBIEHHBbIE BOmpockl. [lokazano
YPOBEHB YMEHUE BBIIEISATh MPUIMHHO-CIICICTBEHHBIE CBs3H. [Ipn pemennn
3a1ad JONYIICHBl HE3HAYMTENbHBIC OIIUOKH, HWCIPABICHHBIC C
MTOMOIIIBIO «HABOISIIIIMX» BOITPOCOB MPEIOIaBATEIIS.
69-60 bazoBsrit OTBeTbl Ha BOMPOCHI W PEHICHWS IIOCTABJICHHBIX 3a7ad
YPOBEHb HEJIOCTaTOYHO TMoJjHble. Jlormka ¥ MOCIenoBaTeNbHOCTh B
peleHnH 3ajad MMEIOT HapyuleHus. B oTBerax OTCyTCTBYIOT
BBIBO/IbI.

Crynent, nomyuuBinii MmeHee 60% oT MakcuManbHOro Oasia 3a pas3aen JUCHUILUIMHBI WiIH Ipo-
MEXYTOYHYIO aTTECTallMI0, CYUTAETCS HEATTECTOBAaHHBIM 10 JAaHHOW JUCLMILIHNHE.




Taﬁ.lmua AJId aHAJIu3a COOTBETCTBHUA U B3aMMHOI0 IepecueTra OLCHOK B Pa3/IMYHBbIX
HIKaJgax

Cymma Ouenka no 4-x Ouere

0aJ10B 0aJIbHOM IKaJIe 3auer a Tpanauus
(ECTYS)

90 -100 5 (OTJIMYHO) A OTJINYHO
85-89 B OYEHb XOPOIIO
75-84 4 (xoportio) SAYTeHO C XOpOIIIO
70-74

D YIIOBIIETBOPUTEIHHO
65-69 3 (YIOBJIETBOPUTEIIHHO)
60 — 64 G P E MTOCPEACTBEHHO
HE
Hwxe 60 | 2 (HEyAOBIETBOPUTEIHHO) SAUTEIHO F HEYJIOBJIECTBOPUTEIHLHO

YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE o0eceYeHue Y4eOHOM AU CIH-

IIJIMHBI
OcHnosnas numepamypa

1. 3emckoB FO. II. Marepuanoenenne yueOHoe mocodme / 0. II. 3emckoB. — CaHKT-
[TerepOypr: Jlanb, 2019. — 188 c. https://e.lanbook.com/reader/book/113910/#1

2. MarepuanoBeieHue ¥ TEXHOJOTHH KOHCTPYKIIMOHHBIX MarepuanoB: ydeOHuk / O. A. Ma-
canckuii, B. C. KazakoB, A. M. Tokmumu [u ap.]. — KpacrHospck: CDY, 2019. — 336
c. https://e.lanbook.com/reader/book/157550/#1

3. ApramonoB, E. M. MarepuanoBeqeHiue U TEXHOJOTUS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB:
yuebHoe nmocooue / E. . Apramonos, M. C. Ilpukazuukos, B. B. Illuraesa. — Camapa: Cam'AY,
2018. — 248 c. https://e.lanbook.com/reader/book/113421/#1

4. bypwiii, I'. I'. MatepuanioBenenue. TexXHOTOTHUSI KOHCTPYKIIMOHHBIX MaTe€pUajoB: Y4eOHO-
MeToqudyeckoe mocoobme / I. TI. Bypeii. — Owmck: CubAIW, 2019. — 222
c. https://e.lanbook.com/reader/book/149463/#1
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Hnmepnem-pecypcoi

[TouckoBbie cucreMbl HHTEpHETa yandex.ru, google.ru, rambler.ru mo KOHKPETHBIM BOIIPOCaM
00BEKTA TOUCKA.

MaTepl/IaJIbHO'TeXHI/IquKoe o0ecrneueHmne ANCHUIIINHBI

Jlaboparopus kadenpsr BUTU «MatepuanoBeneHre», OCHaIIEHHAs: MeTauIorpadhuyecKuMu
Mukpockonamu Moa. MUM — 6, MUM — 7; tBepnomepamu bpuness, Poksemna u Bukkepca; neusto
JUIsL HarpeBa, a Takke: OakM C OXJIAKIAIOIIMMM SKUIKOCTSMH; IUTakaThl: «/{uarpamma sxeneso-
yriepoa» U «/luarpaMmma M30T€pMHUECKOIO pacnaja ayCTeHUTa»; CTeHAbl: «YepHble U 1IBETHBIE Me-
T, «Hemerammnuyeckne MaTepralibl»y; KOMILIEKTHI MAaKpO- ¥ MUKPOUUTH(OB; aTbOOMBI C (OTO-
rpadusiMi MHKPOCTPYKTYP METAJJIOB M CIUIABOB; MapOYHUK CTaJlell M CIUTaBOB; OOpaslbl cTaien
Pa3IUYHbIX MApOK.

Bo03MOXHOCTh MCHIOIB30BAaHUS 3JEKTPOHHBIX U3JaHUI BO BPEMs CaMOCTOSITENIbHOM MOATrOTOB-
ku ctynaeHtoB, bBUTU obecnieunBaer oOydaromuxcsi pabouyMM MECTOM B KOMIIBIOTEPHOM KJlacce ¢
BbIX010M B IHTEpHET B COOTBETCTBUH € 00BEMOM HM3Y4aeMbIX JUCIUILINH.

B Hanuuuu uMeroTcs ayIuTOpUU C MYJbTUMEAMMHON TEXHUKOM A1 MpOCMOTpa (PHUIBMOB,
Ipe3eHTalui U BUJCOPOIUKOB. MIMEIoTCs TMIIEeH3MOHHBIE CIPABOYHUKHY U 0a3bl JaHHBIX.

B BUTU umeercs Oubnnoreka HaydHO — TEXHUYECKOH, MEPUOUUECKON JTIUTEPATyPhl, C JCH-
CTBYIOIIMMH CTaHIAPTAMH, HaCUUTHIBarOIast 0koyio 600 mo3uImii.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAUMH IS CTYICHTOB

1. Yka3aHus 1715 npoCIyIIMBaHMS JICKIUN

[lepen HavamoM 3aHATHH BHUMATEIFHO O3HAKOMHTHCS C y4eOHBIM IIAHOM TPOBEICHHS JICK-
AN ¥ COUCKOM PEKOMEHJOBAaHHOMW JIUTEPATYPBI.

[lepen mocemenneM OYepeTHON JIGKIINK OCBEKUTH B TTAMATH OCHOBHBIE KOHIICTIIIUU MTPOHICH-
HOTO paHee MaTtepuaia. [oAroTOBUTH MpH HEOOXOIUMOCTH BOIIPOCH! IIpernoiaBaTento. He Hamo oma-
CaTbCsl, 9TO BOTIPOCHI MOTYT OBITH TPOCTHIMH.

Ha nexnum oCHOBHOE BHHUMaHUE CIIEIyeT YISNIATh He POpPMyJiaM U MaTeMaTHYECKHM BBIKIIAI-
KaM, a COJICpKaHUIO N3y4aeMbIX BOIIPOCOB, OTIPEIEICHUSM 1 TOCTAHOBKAM 3a/1a4.

B mporiecce u3ydeHus JEKIIMOHHOTO Kypca HE0OX0AMMO IO BO3MOXKHOCTH 4acTO BO3BpANIaTh-
Csl K OCHOBHBIM TOHSATHSIM M METOJaM pEIICHUs 3a1ad (371eCh BO3MOXKEH BBIOOPOYHBIH KOHTPOIh
3HAaHUU CTYJECHTOB).

XKenatensHO HCITONB30BATh KOHCIEKTHI JICKITHH, B KOTOPBIX MCIIOJIB3YeTCsl IPUHSTAS TIPEToia-
BaTeJIeM cucTemMa 0003HaueHU .

Jlns 6onee moapoOHOro U3yYeHHs Kypca cieayeT paboTaTh ¢ peKOMEHA0BaHHBIMU JIUTEPATyp-
HBIMU HCTOYHUKAMH W BHOBB MOSIBIISTFOIIUMICS HCTOYHHKAMHU.

2. Vka3aHus Ul ydacTusl B IPAKTUUECKUX 3aHATUAX

[lepen mocemieHUEM yACHUTb TEMY MPAKTHUUYECKOI'O 3aHATHUS M CaMOCTOSITEIbHO M3YyYUTh TEO-
pEeTUYECKHE BONPOCH.

B xoH11e 3aHATHSA TPU HEOOXOJUMOCTH BBIICHUTD Y NPENOABATENSI HESICHBIE BOIIPOCHI.

OCHOBHBIE Pe3yJbTaThl BHIIOIHEHUS PA0OTHl HEOOXOAUMO pacleqaraTh.

3. Yka3aHus 17151 BEITIOJIHEHHSI JTa0OpaTOPHBIX paboT



Cobmronath TpeOOBaHUS TEXHUKH 0€30MacCHOCTH, JJIS Yero MpOoCHyIIaTh HEOOXOAUMBIE Pa3b-
SICHEHHSI O TIPABHJILHOCTH MOBEICHUS B TAOOPAaTOPHH.

[Tepen BHIOTHEHHEM J1A0OPATOPHOM pabOTHI MPOBECTH CAMOCTOSATENILHO MOATOTOBKY K paboTe
U3yYUB OCHOBHBIC TEOPETHUECKUE IMOJIOKEHHS, 3HAHHE KOTOPHIX HEOOXOIMMO JUISI OCMBICICHHOTO
BBITIOJTHEHUS Pa0OTHI.

B npomnecce BbimonHeHus: paboThI CleAyeT MOCTOSHHO OOIIAThCS C MperojaBaTeseM, He J10-
IIyCKasl 110 BO3MOKHOCTH HETIPABWIBHBIX JACHCTBUM.

OcCHOBHBIE Pe3yJbTaThl SKCIIEPUMEHTOB HEOOX0AUMO 3a(pUKCUPOBATH B MUCHbMEHHOM BUJIE.

[Tpu cmave 3ayera mo paboTe MOATOTOBUTH OTYET O MPOJENAHHON paboTe, T1e NTOHKHBI OBITh
OTpaXEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4. Yxa3aHus JUIs BBITIOJHEHUS! CAMOCTOSITEIbHON pabOThI

[TonyunTs y mpenojgaBaTens 3aJaHUE U CIHUMCOK PEKOMEHIAOBAHHOW JuTepaTypbl. M3ydueHue
TEOPETUYECKHUX BOIIPOCOB CJIEIYET IPOBOAUTH 110 BO3MOXHOCTU CaMOCTOSITENIBHO, HO NIPU 3aTpyAHe-
HUSX 00paIaTbes K MpernoiaBaTesio.

[ToArOTOBUTH MUCHMEHHBIN OTYET O TPOACIAHHON padoTe.

[Tpu BeIONTHEHNH (POHTAIBHBIX 3aJaHH MO YCMOTPEHHUIO TNPENoAaBaTeNs padoTa MOXKET
OBITH OlICHEHa 0€3 MUChbMEHHOI0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJbHBIE BOMPOCHI, MPU YCIO-
BUU aKTUBHOM CAMOCTOSATEIbHOU PabOThI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

Takum 00pa3oM, caMoCTOATeNbHAs pabdoTa CTYACHTOB SIBISIETCS HEOOXOIMMBIM KOMIIOHEHTOM
MOJTyYEHUS MOJHOLIEHHOTO BBICLIET0 0Opa30BaHHUS.

MeToauveckue peKOMEHAAUUHM /I NpenojaBareaei

1. Ykazanust 17151 IpOBEACHUS JICKITUN

Ha niepBoii BBOIHOM JieKIIMM clienaTh o0muii 0030p coepkaHus Kypca U OTMETUTh HOBbIE Me-
TOJBI U TIOJIXO/IBI K PEIISHHUIO 3a]1a4, pACCMaTPUBAEMBIX B KypCe, JOBECTH JI0 CTY/IEHTOB TPEOOBaHUS
Kadeapbl, OTBETUTH HAa BOIIPOCHI.

[Ipy moAroTOBKE K JEKIMOHHBIM 3aHATHSIM HEOOXOJUMO MPOJIyMaTh IUIaH €ro MPOBEICHUS,
CcoZep)KaHUE BCTYMUTEIbHOM, OCHOBHOM M 3aKIIFOUUTEILHON YaCTH JIEKIIUU, O3HAKOMUTHCSI ¢ HOBUH-
KaM# y4eOHOM M METOJAMYECKOM JTUTEPATYPHI, MyOJUKAIIUIMUA IEPHUOIUYECKON TIeYaTH MO0 TeMe JIeK-
IUOHHOTO 3aHATUA. Y TOYHUTH IJIAH MPOBEICHHUS CEMUHAPCKOTO 3aHATHA MO Teme Jiekuuu. llepen
W3JI0KEHUEM TEKYIIETO JICKIIMOHHOTO MaTepraia HAIOMHUTh 00 OCHOBHBIX UTOTAaX, JOCTUTHYTHIX Ha
npeapaynux Jeknusax. C 3Toi 1enplo 3a1aTh HECKOJIBKO BOIIPOCOB ayJAUTOPUU M OCYIIECTBUTDH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUS CTY/ICHTOB.

B xome NeKIMOHHOTO 3aHSATHS TPENojaBaTeib JOJDKEH Ha3BaTh TeMY, y4eOHBIE BOMPOCHI,
O3HAKOMHTh CTYJEHTOB C MEPEYHEM OCHOBHOW M JOMOJHHUTEIBHOM JIMTEPATYpPhl MO TEME 3aHSATHS.
PackppiBasi comepkanne y4eOHBIX BOIPOCOB, aKIEHTHPOBATh BHHUMAaHHUE CTYJIEHTOB Ha OCHOBHBIX
KaTeropHsiX, SIBICHUAX M TPOIECcaX, OCOOCHHOCTSIX MX MPOTEKaHWsA. PacKpbhIBaTh CYINIHOCTH U CO-
JIep KaHHUE PA3IMYHBIX TOUEK 3PEHUS U HAYIHBIX MOJIXO00B K OOBSICHEHUIO T€X WM UHBIX SIBIICHUN U
MPOIECCOB.

Crnenyer apryMeHTHPOBAHO 00OOCHOBATh COOCTBEHHYIO MO3UITHIO MO CIIOPHBIM TEOPETUUECKUM
BornpocaM. [IpuBoauTh nmpumepsl. 3a7aBaTh MO XOAY M3JIOKEHHS JEKIIMOHHOTO MaTepuaga pUTOpH-
YECKHE BOMPOCHI M CAaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTUBHU3AIUH MBICTUTEIHHOM
JIEeATETLHOCTH CTYJEHTOB, TTOBBIICHUIO WX BHUMAHHS W WHTEpPEca K MaTepuaiy JIEKIHH, €€ CoIep-
xaHuto. [IpemogaBarens T0JDKEH PYKOBOAUTH PaObOTOM CTYIEHTOB 10 KOHCTIEKTUPOBAHUIO JICKITUOH-
HOTO Marepuaja, o4YepPKUBaTh HEOOXOAMMOCTh OTPAXKEHHUS B KOHCIIEKTaX OCHOBHBIX IOJIOXKCHHI
MU3y4aeMol TeMbl, 0CO00 BBIACISS, KaTeroOpuadbHBIN ammapar. B 3akiIrouuTeNbHOW YacTH JICKIIUU
HE0O0X0auMO CPOPMYIUPOBATH OOIIKE BBHIBOBI IO TEME, PACKPBIBAIOIINE COIECPKAHNUE BCEX BOMPO-
COB, TIOCTABJICHHBIX B JICKITUU. OOBSIBUTH TIJIaH OYEPEAHOTO MPAKTHYECKOTO 3aHATHSI, IaTh KPAaTKUE
PEKOMEHJAIUK MO MOJATOTOBKE CTYJAEHTOB K ceMUHapy. OnpeaenanTs MeCTO U BpeMsi KOHCYJIbTall1
CTyJIEHTaM, TTO’KEJIaBIIMM BBICTYIIHTH HA CEMHHApE C JOKJIaJaMH B pedepaTaMu.

Ha mocnenneit nekuu yaeiauTs BpeMs il 0030pa HanboJiee BaXKHBIX TMOJIOKEHUH, pPacCMOT-
PEHHBIX B Kypce.

2. YKka3aHus 711 TPOBEICHUS MIPAKTUUCCKUX 3aHITHI



YeTko 0003HAUUTH TEMY 3aHATHUSI.

OO6cyuTh OCHOBHBIE TIOHSTHS, CBS3aHHBIE C TEMOM.

B mporecce perienus 3aay BECTH AUCKYCCHUIO CO CTYACHTAMH O MPABHIIBHOCTU HMPUMEHEHHUS
TEOPETUYECKUX 3HAHUM.

OTmeuatpb CTyAEHTOB, Han0oJiee aKTUBHO YYaCTBYIOIIUX B PELICHUHU 3a7a4 M JUCKYCCHSX.

B koHIIe paKTHKH 3a/1aTh ayTUTOPUHA HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus JUIst IPOBEACHUS JTa0OPATOPHBIX 3aHATHIA.

Cobmronate TpeOOBaHUSI TEXHUKU OE30MACHOCTH M MPOBOAUTH HEOOXOAUMBIC PA3bICHEHHS O
NPaBUIBHOCTH MTOBEJICHHS B Ta00OpaTOPHH.

[lepen BhIMOMHEHHEM JTa0OpPATOPHON PAaOOTHI MPOBEPHUTH CTENEHb TOTOBHOCTH CTYAEHTOB,
HAIIOMHHUTh U 0OCYIUTh OCHOBHBIE TEOPETUUYECKHE IOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAMMO s
OCMBICJICHHOTO BBITIOJTHEHHUS Pa0oOT.

B npouecce BrimonHEHHs pabOTHI CIeIyeT NOCTOSHHO O0IATHCS CO CTYACHTaMHM, HE JIOyCKast
10 BO3MO>KHOCTH UX HENPABUIbHBIX JICHCTBHIA.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3yIbTATHI IKCIIEPUMEHTOB ObLTH 3a(pUKCUPOBAHBI CTYIEHTaAMHU
B IICBMEHHOM BH/IC.

[Tpu mpueme 3adera o padore TpeOOBaTh OTYET O MPOJICTAHHON paboTe, Ie JTOJDKHBI OBITH
OTpa’KE€HBI OCHOBHBIE PE3YJIbTATHl M BHIBOIBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITEIILHOM PabOThI CTYJICHTOB

ITo ycMoTpeHuto npernoaaBaress 3a/laHue Ha CaMOCTOSITENIbHYIO pab0oTy MOXKET ObITh UHIUBU-
JyaJIbHBIM WA (PPOHTAIIHHBIM.

[Tpu ncnonap30BaHUN WHAMBHUIYAIBHBIX 33JJaHUN TPEOOBAThH OT CTYJCHTA MUCHMEHHBII OTYET O
MpoJieTaHHOM padoTe.

[Tpu mpumeHeHNH (PPOHTANBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYKIEHHS CO CTyICHTaMHU
OCHOBHBIX TEOPETUYECKHX TOJI0KECHUH.

C 1enpi0 KOHTPOJISI KAa4eCTBa BBIMOJHEHHSI CAMOCTOSITENIHOW paboThl TpeOOBAaTh MHIMBHIY-
QIBHBIE OTYETHI (JIOMyCTUMO BMECTO MUCHbMEHHOTO OTYETa MPUMEHSATh HHINBHUIyaIbHBIE KOHTPOIIb-
HBIE BOTIPOCHI).

[Iporpamma coctaBiieHa B coorBercTBUM ¢ TpedoBanusmu OC HUAY MUOU u yuebHbIM
IUTAHOM OCHOBHOM 00pa3oBarenbHON IporpaMMsbl 1o HampasieHuto noarotosku 13.03.01 Temo-
SHEPreTUKa U TCIIJIOTCXHUKA.

PaGouyro nmporpamMmy cocTaBMII JOLIEHT 72/%-’!3%/ Kynamesa 1.0.
Penien3eHT: no11eHT P Koctun J1.A.

[Tporpamma onobpena Ha 3acenanuu Y MKH 13.03.01 TemnosHepreTuka u TeMIOTEXHUKA OT
15.11.2021 roama, mpoToxos Ne2.
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