banakoBckuit H”H)XEHEPHO-TEXHOJIOTHYECKUH HHCTUTYT — hrtnait peaepaibHOTo
roCyJIapCTBEHHOT'O aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEKICHHS BBICIIETO
oOpa3oBaHMs
«HaroHanpHbIN UCCIEN0BATEIBCKUN SepHBIA YHUBEpCUTET « M DN

@aKyapTeT aTOMHOW SHEPTETUKU U TEXHOJIOTUU
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Mo AUCHUILINHE «MaTepuaaoBeeHUE U
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPHUAIOB)

HanpasjieHusi nOAr0TOBKH
«13.03.01 TennosHepreTrKa U TEIIOTEXHUKA

OcHoBHas npogeccuoHaIbHasA 00pa3oBaTe/bHasA IPorpaMmma
«IIpoMbIlUIEHHAS TETUTIOAHEPTETUKAY

KBanmudukauus BbITYCKHUKA
baxanasp

®opMma 00yueHuUs
OuHas

banakoBo 20



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

3amaun U3y4eHUs TUCIUTUTUHBL:

- U3YyYUTh  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 Mo YnpaBieHUIO MPOEKTAaMH U MPOTpaMMaMH B 00JIaCTH MPOU3BOJICTBA
AIIEKTPOIHEPTUN AaTOMHBIMH 3JIEKTPOCTAHIHSIMH.

Mecto rucunmiiuabl B ctpykrype OOII BO

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

[Tpu ocBOeHNM TaHHOW JUCHUIUIMHBI CTYJEHT CMOKET YaCTHYHO MPOJAEMOHCTPUPOBATH 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 —TEIJIOMEXaHWYEeCKOTO 00O0pyIOBaHUS,
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-

IIMIIJIMHBbI
B mporecce ocBoeHus JaHHOW MUCHUIUIMHBI Y CTYJAEHTa (OPMUPYIOTCS CIEIYIOIIHNE KOMIIe-
TECHIUU:

YHHUBEPCAITbHBIE
Kon xkommie- | HammeHoBaHME KOMIIETEH-
WNHaukaTopsl TOCTHKEHUS KOMIIETCHIIMU
TEHITUU 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

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

po¢eCCHOHAIbHBIC
3amauun nipodec-
cuoHaJIBHON ne- | OOwekT mim 001acThb Kox n HaumeHoBaHue NHaukatopel 1OCTHKEHUS
STEIBHOCTHU 3HAHUSA KOMIIETEHIIUH KOMITETECHITUH
(311)
Co6op u ananmu3 | TeroBbie U IIK -1 Cniocoben 3-TIK-1 3HaTh:
WH(pOpPMAIIMOH- | AaTOMHBIE y4acTBOBATh B COOpPE M | TOKYMEHTHI M CTAH/IAPTHI




HBIX HCXOIHBIX
JIaHHBIX IJIsT
MIPOEKTUPOBA-
HUSA

JIEKTPHUYECKHUE
CTaHIIMU, PEaKTOPBI
U TaporeHepaTophbl
aTOMHBIX
3JIEKTPOCTAHILIUM, a
TaKXe JPyroe
TETIOMEXaHUYECKOe
obopynoBaHue
COTJIACHO
npodeccrnoHabHON
NeSITebHOCTH;
HOPMAaTHBHO-
TEXHHYECKast
JOKYMEHTAIHS U
CHCTEMBI
CTaHJapTH3AINH;
CHCTEMBI
JIMarHOCTUKH U
aBTOMAaTH3MPOBAHHO-
T'O YIpaBJICHUS
TEXHOJIOTHIECKUMHU
mporeccamMmu B
TETUIO9HEPTETHKE

aHaJIM3€ UCXOIHBIX
JAHHBIX JIJIS1 TPOEKTH-
POBaHUS SHEPrOOOBEK-
TOB U HX DJICMCHTOB B
COOTBETCTBUU C HOpMa-
TUBHOM JOKYMEHTAIU-
en

OpraHH3aIfy B 00JIaCTH
MIPOEKTHOM AEATEIbHOCTH;
MIPUHLIMIIBI pa0OThI
HKCILTYaTUPYEMOTO
o0opynoBaHus,
TPYOOITPOBOIOB U
TEXHOJIOTUYECKUX CUCTEM TYp-
OMHHOTO OT/ICJICHUS

V-TIK-1 YmMmeTh: pabotats ¢
UH(POPMALIMOHHBIM
IPOCTPAHCTBOM Ha

cepBepe (BeO-cepBepe)
OpTaHU3aIUH I XPAaHCHHS,
oOMeHa u

COBMECTHOTO

MCTIOJIb30BAHUS

MH(}OPMALIUU IO MPOEKTY
B-IIK-1 Bnaners:
METOAMKAMHU COCTABIICHUS
JOKYMEHTAIIHH C

onucaHueM o0bema padboT 10
HANPaBJICHUIO IPOCKTA; METO-
JaMy KOHTPOJISI KITFOUEBBIX I10-
Kaszareneu

3¢ (HEeKTHBHOCTH U

Ka4yecTBa 110 HalpaBJICHUIO
IPOEKTA

3anaum BOCIIUTAHUS, PCATUIYEMBIC B paMKaX OCBOCHUA THUCIHUIIJIMHBI
B nponecce ocBoeHMs TaHHOW JUCHUTIIIMHBI PEATU3YIOTCA CIEAYOINE 3a/1a4l BOCIIUTAHHUS:

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

neJIn olecreynBarOIINX TeJIbHOI0 NMOTEHIHAJIA | IVIAHOBYI0O BHEY4eOHYI0
Y4eOHBIX 1M CUHMILIMH AeATEeJBbHOCTh

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

HAJIbLHOE U TPY-
JA0BOE BOCIIMTA-
HHe

KYJIbTYpPbI UCCIICIOBA-
TEIHLCKOU U HWHXKCHCP-
HOU JCATCIIBHOCTU
(B16)

TEJILHOTO MOTEHIUAJIA JIUC-
IUTUTAH TPOQEeCCHOHATBHO-
T'0 MOJYJIS JJisi (pOPMHPOBA-
HUS MH)KEHEPHOTO MBIIILIE-
HUS ¥ HH)KCHEPHOM KYJIbTY-
pBI 32 CUET MPAKTHYECKUX
CTYIEHYECKUX HCCIIEeI0BA-
HUU COBPEMEHHBIX MTPOU3-
BOJICTBEHHBIX CUCTEM; TIPO-
€KTHOM JICATEIIbHOCTH CTY-
JICHTOB T10 pa3paboTKe U
ONITUMH3AIMH TEXHOJIOTH-
YEeCKHUX CHCTEM, CBSI3aHHOMN
C peIlICHUEM PeabHbBIX
MIPOU3BOICTBEHHBIX 33/1a4;
MIPOXOXKJICHHS Yepe3 pa3Ho-
o0pa3HbIe UTPOBBIE, TBOP-
4yeckue, pecTuBabHbIC
(dhopMbI, TpeOyroIIre aHAIH-

MPAaKTUYECKUX KOH(]epeH-
LU 1 BCTpeY ¢ BeyLIIMMHU
CIeLUAINCTaMU TIPEIpu-
ATUH ropoJia U BeTepaHa-
MU aTOMHOH OTpaciu.

2. Opranusanust 4 poBe-
JIeHHE TIPEIMETHBIX OJIUM-
nUaj ¥ yyacTue B KOHKYp-
cax NpoQecCuoHaIbHOr0
MacTepCTBa.

3.Y4actue B €XKeroIHbIX
aKIUAX CTYAEHYECKUX
CTPOUTENBHBIX OTPSIIOB




3a CJI0JKHOTO0 00BEKTA, I10-
CTAaHOBKHU OTHOCHUTCIIBHO
HEro mpeodpa3oBaTeIbHBIX
3a1a4d 4Jjis1 uX OIITHUMAJIBHO-
T'O pelIeHUsl.

CTpyKTypa U cofepkaHue Y4eOHO# AU CHUTITUHBI
Jucuumimza y o4HO# (popMbl 00ydEeHHUs MTPETIOAACTCS CTYJCHTaM B 2-M CEMECTE,

JIOEMKOCTB TUCHHUINIMHBI COCTaBIIIeT 4 3aueTHRIX eAuHUIbI, 144 ak. yaca.

Kanenaapubii mian

o0mast Tpy-

Ne paznena

Ne teMmbl

HanmMeHnoBaHue TeMBbl

Bupl yueOHOM eATeTbHOCTH

(dac.)

Bcero

Jlabopa-
TOPHBIE

IIpak-

THYC-
CKUe

CPC

ATrecranus
paznaena (dop-

Maxkcumain-
HBII 0aJuI 3a

-

3

o Jlekuun

~

©

=
o

BxoaHoW KOHTPOIIb

o)
~

Beenenune. Copepxanue Kypca.
[lepeuens nutepatypsl. CTpoeHue
U CBOMCTBA YHCTBIX METAJUIOB.
@a3bl U CTPYKTypa B METaJUIM4e-
ckux craBax. [lonsitue o dasze u

CTPYKTYPpE.

22

10

HOCTpOCHI/IC N Ha3HA4YCHHUC Odua-
I'paMM COCTOSAHUA CIIJIABOB.

12

10

JKeneso u cruiaBel Ha €ro OCHOBE.
Kommnonents! u asel B cucreme
XKEJIE30-YIIIEPO/.

16

10

[Tnactuueckas aedopmarus, pe-
KpUCTANIM3alUsl U MeXaHHuue-
CKHE CBOWCTBA METAJUIOB U CILIa-
BOB.

12

10

KJI1

N
(6]

OO11Ke MOJIOKEHUSI TEPMHUUCCKOM
o0paboTku cranu. OCHOBHbBIE BH-
JIbl TEPMHUECKON 00PaOOTKH.

12

10

XUMHUKO-TepMUYecKas oOpaboTka
CTajuu. YCJIOBUS HEOOXOAMMBIE
JUIsL TIPOTEKaHMsI Mpoliecca XUMU-
KO-TePMHYECKOH 00PaOOTKH.

16

10

BnusiHue nerupyromux 3ieMeH-
TOB Ha CTPYKTYpYy, HpPOIECCHI
NpeBpalieHus] U TEXHOJOTHIO
TEPMHUYECKON 00pabOTKH CTaIN.

18

10

TpeGoBanusi, npeabsABIsIEMble K
KOHCTPYKIIMOHHBIM U UHCTPYMEH-
TaJbHBIM CTalsAM. Binsuue neru-

PYIOLLKX 3JIEMEHTOB Ha CTPYKTYPY
U MEXAaHUYECKUE CBOICTBA.

18

13

TpeGoBanusi, mNpeabsBIsieMble K

22

13

KJI2

25




IIBCTHBIM MCTAJIJIaM U CIlJIaBaM.
Biusaue Jerupyrommx 3JIEeMEH-
TOB Ha CIPYKTypy U MeXaHHYe-
CKHE CBOICTBA.

144/ | 16/6 | 16

Bua npoMexkyTo4Hoil arrecTanuu 14

16/8

96

50

* - COKpalIeHHOe HAaUMEHOBaHHE (POPMBI KOHTPOJIS

** - cyMMa MakCHMaJbHBIX OaJIOB TOJDKHA OBITH paBHa 100 3a cemecTp, BKIIOYast 3a4eT U (WIIH) JK-

3aMCH

CokpamieHHOe HanMeHOBaHKE (JOPM TEKYIIEro KOHTPOJIS U aTTECTAIMU Pa3/IeloB:

O06o3HaueHue ITotHOE HAMMEHOBaHME
BK BxoaHoi KOHTPOIIb

KJI Komnoksuym

c DK3aMeH

Copep:kanue JEKIIHOHHOT0 Kypca

Tema JeKnuu. BOl'lpOCbI, OTpaﬁaTblBaeMble Ha JJCEKIUH

Bcero
4acoB

YueoHo-
MeToauYecKoe
odecrmeueHue

1

2

3

Beenenune. OCHOBBI MaTepUaIOBEICHUS U COJEPKAHUE Kypca.

[lepeuens nurepatypbl. CTpoeHUE U CBOMCTBA YUCTBIX METAJIOB. MeTa-
bl M NEPUOAMYECKAs CHUCTEMa 3JIEMEHTOB. ATOMHO-KPHUCTANINYECKOE
cTpoeHre MeTaioB. OCHOBHBIE THIBI KPUCTALIUYECKUX pemeTok. Oc-
HOBHBIE XapaKTEPUCTUKHA KPUCTANIMYECKHX pEUIeTOK. Buabel Hecosep-
[IIEHCTB KPUCTAJUIMYECKOTO CTPOEHUSI METaNIOB, MOJUMOP(U3M aHU30-
Tponus. Makpo- 1 MUKPOCTPYKTYypa.

2

[1-7]

Da3pl U CTPYKTYPA B METAJIMYECKHX CIJIABAX.

[Tonsitue o ¢aze u cTpykrype. TBepble pacTBOPHI 3aMEIIECHUS U BHEpE-
HUsg. XUMHAYECKHe coenHeHus1. Mexanndeckue cmecu. CTpyKTypa criia-
BOB. /[uarpammsl ¢azoBoro paBHoBecus. [IpaBuno ¢a3. [IpaBuno orpes-
KOB.

[1-7]

IL1acTuueckas negopmanus.

duznyeckasi CyIIHOCTb MJIACTUYECKON nedopMaluu, peKpucTalIn3anus
1 MEXaHUYeCKHe CBOICTBAa METAJJIOB U CIUIABOB. YTpyras U IUIacTUYe-
ckas nedopmanusi. CTpoeHue miacTudecku 1eopMUpPOBAaHHBIX METAJIOB
U CIIJIABOB.

[1-7]

OCHOBHBIE THIIBI IMATPAMM COCTOSIHHS CIIABOB.

[locTpoeHre W Ha3HAaYeHWE NUAarpamMM COCTOSIHUS CIUIaBOB. /{marpammsbl
CIUTaBOB 00Opa3yIoIIUX HEOTPaHHUUYEHHBIE TBEPJIbIE PACTBOPHI, OIrPAHUYEH-
HbIE TBEpAbIE PACTBOPHI. JlMarpaMMbl COCTOSIHUS CILIABOB, KOMIIOHEHTHI
KOTOPBIX UMEIOT NOJUMOPGHBIE TPEBPALECHUSI.

[1-7]

7KeJie30 ¥ cIJIaBbI HA €ro OCHOBE.

KoMmmoHeHTHl U a3kl B CHUCTEME >KeNe30-yriaepo: (eppuT, ayCTCHHT,
[IEMEHTHUT, XuaKas ¢aza. MexaHu4ecKkrue CMECH: TMEePIuT, JeAeOypHT: IB-
TEKTHKa, 3BTEKTOU . Kprcramumsaius CIuiaBoB Kene30-1eMeHTUT. Pa3o-
BBIC I CTPYKTYpPHBIC H3MECHEHHS B CIUIaBaX JKEJIE30-1[EMEHTHT.

[1-7]

O01mue MoJI0KeHUSI TEPMHUYECKOH 00padoOTKM CTAJIH.

OCHOBHBIE BUBI TEPMHUECKOU 00paboTKu. Teopus TepMUYECKON oOpa-
0oTku cranu. ®a3oBble MpeBpalleHus B CIulaBax skenesza. [IpeBparienue
(beppuTHO-KapOUIHON CTPYKTYpHl B ayCTEHUT NpU Harpese. Juarpamma
M30TEPMUYECKOTO pacnajia ayCTeHUTA.

[1-7]




XHUMHKO-TepMHUYecKasi 00padoTka cTaju. 2 [1-7]
YcioBust  HeoOXOAMMBIE A TMPOTEKaHWs  Mpolecca  XUMHUKO-
TepMHYECKON 00paboTku. [leMeHTaIus CTanbHBIX U3/ENHiA: Ha3HAYCHHE,
criocoObl, pexumbl. Tepmudeckast 00padoTKa Mociie EMEHTAIIHH.
Jlerupymoiue cTajau U CNJIABbI. 1 [1-7]
BnusiHEe JErHpyonmX JIEMEHTOB Ha CTPYKTYPY, HPOIECCHl IpeBparie-
HUST U TEXHOJOTHMIO TEPMUYECKOH 00paboTku cranu. [IpuunHbl BBEme-
Husg. OOpa3oBaHUe U MPEBpAIICHUE ayCTEHUTA B JJIETUPOBAHHOMN CTaJIH.
KoHCTPpYKIMOHHBIE CTAJIM H CILIABBI. 1 [1-7]
TpeOoBaHus, MpeabsABIseMble K KOHCTPYKIMOHHBIM CTaysIM. Brusiaue
JIETUPYIOIIUX 3JIEMEHTOB Ha CTPYKTYPY M MEXaHMYECKHE CBOHCTBA. BbI-
0Op MapKy CTaNu ISl U3 ONPEIeICHHOr0 Ha3HAUCHHs B 3aBHCUMO-
CTH OT YCJIOBUH HATPYKCHHS U CCUCHHSL.
IlepeyeHb NPaKTHYECKUX 3AHATHI
Bcero Yu4eOHo-
Tema 1aGopaTopHoro 3ansiTus. Bonpockl, oTpadaTbiBaeMbie Ha J1a00- 1acos MeToH=
PATOPHOM 3aHATHHU recKoe
obecmeve-
HHe
1 2 3
HN3y4yenue 3aBUCMMOCTH MEXKAY CTPYKTYPOH H 6 11
CBOHCTBAMM YYTyHA.
W3yyeHne CTPyKTYpbl pa3HBIX BHIIOB YyTYHOB M YCTAHOBJICHUE B3aWMOCBSI-
31 MEXKJ1y MUKPOCTPYKTYPOH M CBOMCTBaMU.
MapkHpoOBKa 3JIEKTPOTEXHMYECKUX M KOHCTPYKIHMOHHBIX MaTepHa- 6
JoB. [IpuMeHeHne cTyJeHTaMy 3HaHWA, TTOTYYEHHBIX TPH MU3yYeHUU TeO- 13
pPETHYECKON YacTH Kypca, K MPAaKTUYECKOMY PEIISHHIO 33a]a4 110 03HAKOM-
JICHUIO C IPHUHSITOM OTEYECTBEHHOW KilaccupuKkauueid n 0003HAYCHUSIMU
METaJIJIOB, CIJIaBOB, IPOBOJOB, Kalenel M HayduTbCs pacHIM(pOBBLIBATH
9TH 0003HAYEHUSI.
IMocTpoeHue THArPaMM COCTOSIHHS € MOMOIIbIO MpaBuJia ¢as. 4
IlepeyeHb 1a00PaATOPHBIX 3aAHATHH
Bcero Y4eoHo-
Tema smadoparopHoro 3ausaTusi. Bonpocel, orpadarbiBaemMblie Ha J1a00- YacoB MeToanYe-
PATOPHOM 3aHATHH cKoe odec-
neyeHue
1 2 3
HN3mepeHue TBepPAOCTH MATEPUAJIOB. 4 11
OmnpeneneHne TBEPAOCTH MATEPHATIOB Pa3HBIMU METOIaMHU
MeTaiorpagpuyecknii MeTO UCCJIEI0BAHUS META/VIOB U CIJIABOB. 4
MukpoaHanu3, omnpeAeieHne CTPYKTYPhl METAJUIOB C ITOMOIIBIO MHKPO- 9
CKoTa.
MakpockonuyecKuii MeTO HCCJIeJ0BAHUS METAJUIOB M CILIABOB. 4 8
MaxkpoaHanus, onpeneiaeHre CTPYKTypbl METAJIIOB € TIOMOILBIO JIYTIbI WU
HEBOOPYXEHHBIM TJIa30M.
TepMuueckas 00padoTKa YIri1epoaucToii CTAJIN. 4 11
3ajanus I CAMOCTOSITEIbHON Pa0oThI CTY/I€HTOB
Bomnpocsl 111 caMOCTOATEIbHOI0 U3y4YeHHs (3a1aHUA) Bcero Y4eoOHo-




4yacoB

MeTOoANYecKoe
o0ecmeueHue

1

3

[Ipouecc kpuctamm3zauuu. [lnaBnenne MmetamioB. MexaHu3M KpUCTaIU-
3auuu. JenaputHas crpykrypa. IIporeccs! 3apoxaeHns U pocTa KpucTai-
110B. BinsiHMe nipuMeceil 1 HECOBEPILIEHCTB Ha IIPOLECC KPUCTATUIM3ALUIO.
MomudunmpoBanue. CTpoeHHEe METAIUTMYECKOTO CIUTKA.

10

[1-15]

JlnarpaMMbl COCTOSIHUSI CIUTABOB OOPA3YIOMIUX XUMUYECKHE COCTUHECHHUS.
IIpoueccel mpoTekarolue Mpu Kpucramauzauuud. Kpurtuueckue Touku
auarpamMm coctostHus. Jlunus nukBuayc, conunyc. Ilpenenbnas pactso-
puMoOCTh. OBTeKTUKA. KpuBblEe OXJaKIEHHS YUCTHIX METaNIOB. 3aBUCH-
MOCTb CBOMCTB CIJIABOB OT UX CTPOEHHUS U XMMHUYECKOI'O COCTAaBA.

10

[1-15]

Haxunern, Bo3BpaT, pekpucTauiM3anus. XO0JoaHas, ropsyas aedopMalyi.
OOm1ast XapaKTEPUCTHKA MEXAaHUYECKHX CBOWCTB METAJIJIOB.

10

[1-15]

[lonsaTHe 0 AmarpaMMax COCTOSIHMS TPOMHBIX CIuIaBoB. [IpeBpamieHus B
TpOMHBIX cIiaBax. Paspymenne meramnoB. HopManbpHbIE, KacaTeabHbIE
HampspkeHus. PactsruBaromue u cxumarolmue HanpsbkeHus. Cpepxiuia-
CTUYHOCTb METAJUIOB U CILUIABOB: CTPYKTYpHasi, CyOKpUTHUECKast. XpYyIKoe
U BSI3KOE paspylieHue. TpaHCKPUCTAIINYECKOE U HUHTEPKPUCTAIUIMYECKOE
paspyuieHne. Xpynkui U BA3KHNM U310Mbl. BiusiHue HarpeBa Ha CTPYKTYpPY
M CBOiicTBa N1e()OPMUPOBAHHOTO MeTajula. MeXaHHYecKHue CBOICTBa,
onpenensieMple NPU JUHAMUYECKUX HCHBITAHUAX. MEXaHWYeCKHe CBOW-
CTBa IIpY IIEPEMEHHBIX HAarpy3Kax HM3HAIIMBaHUE METAUIOB. M3HOCOCTOM-
KocTb. Bunpl m3HammBanuid. [yt moBBIIEHMS IPOYHOCTH METAJUIOB.
Buas! ynnpouHenumil.

10

[1-15]

Krnaccudukanus cruaBoB: cTanb U 4yryH. BiusitHue yrieposaa M MoCTOSIH-
HBIX (TE€XHOJIOTMUYECKUX) IpumMecel Ha cBoiictBa cramu. Yyryn. Knaccu-
¢uKanus yyryHoB 1o ¢opMme BKIOYEHHH rpaduTa U CTPOCHUIO METalIn-
yeckoil ocHOBBI. CBOMWCTBAa U MapKHUPOBKa CEPbIX UyryHOB. Bricokompod-
HbId M KOBKME UYT'YHBI, UX COCTaB, CBOMCTBA, MapKupoBkKa. [IpumeHnenune

YYTI'YHOB.
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Hopmanuzanus cranu. 3akanka cranu. Oxyaxaamoomuye cpeaa s 3aKai-
KH: BU/JIbI, BOJIHBIE PACTBOPBI, MACJIa, PAaCIUIABBI COJIEH, IIEJI0UEH U MeTall-
noB. IIpokanuBaeMoCTh M 3aKalIMBAEMOCTh CTad. CBS3b MEXKIy IpoOKa-
JIMBAEMOCTBI0 M KPHUTHYECKOW CKOPOCTBIO 3aKAJIKH, KPUTUYECKHM JIHa-
METp.

PazHOBHIHOCTH CITOCOOOB 3aKaJKU: MPEPBIBUCTAs 3aKaJIKa, 3aKajKa ¢ ca-
MOOTITYCKOM, CTyI€HuYaTasi 3aKajika, u3oTepMuueckas 3akaika. O6paboT-
Ka CTaJIM XO0J0J0M. BO3HMKHOBEHHE BHYTPEHHHMX HANPSKEHHUM. 3aKajioy-
Hble JedekTsl . OTIycK: HU3KOTEMIEpaTypHBIA, CpeaHeTeMIepaTypHbIH,
BBICOKOTEMITEpaTypHbIN. [IoBepXHOCTHAS 3aKaJiKa.
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[1-15]

XUMHKO-TepMHUUECKasi 00paboTKa cTaiu. YCIOBUS HEOOXOAMMBIC IS
MPOTEKaHUs Ipolecca XUMUKO-TepMuueckoit 00pabotku. Hutponemenra-
nus. A30TMPOBAHME CTAIBHBIX W3/ENIHI, Ha3HaueHUuEe U pexuMbl. CBOU-
CTBa a30THPOBaHHBIX u3nenui. l{manunposanue, bopuposanue. Cununu-
poBanue. CymHOCTh npoueccoB. TemmeparypHblE YCIOBHS M HaChIIIAO-
ne cpenpl. Juddy3noHHOE HACHINIEHWE METalllaMH; XPOMHPOBAHHE,
anutupoBanue. [loBepxHocTHOE yrpouHeHne. CHocoObl YIPOYHEHUSI.
Haknen. M3smMeHeHNe HKCITyaTallMOHHBIX XapAaKTEPUCTHK IOCIIE HAKJIEIA.

10

[1-15]

Bnusinue nerupyromux 3J1€MEHTOB Ha KHHETUKY U XapaKTep U30TepMHuye-
CKOTO IMPEBPALICHUS ayCTEHUTA B MEPIUTHOMN, TPOMEKYTOUHON U MapTeH-
cUTHBIX oOmactsx. Kimaccudukanmms sernpoBaHHOM CTaJIA 110 PaBHOBECHOU
CTPYKTYpE, IO CTPYKTYpE MOCIEe OXJIaXICHUs Ha BO3JIyXe, [0 COCTaBy, MO

13
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Ha3Ha4eHUI0. MapKupoBKa JETMPOBAHHOU CTaIU

CrpoutenbHble HU3KOJIETUPOBAaHHbIE CTald. ApMaTypHble cranu. KoH- 13 [1-15]
CTPYKLIMOHHBIE LIEMEHTYEMBIE JIETUPOBAHHBIE CTAJIH. YJIydllaeMbIE JIETH-
poBaHHBIE CTalU. BpIOOp ymydiaeMol CTald B 3aBUCHMOCTH OT YCJIIOBUU
Harpy)xeHusi, TpeOyeMoil MpOYHOCTH W ceuyeHus wu3aenuii. PeccopHo-
npyxuHHble cranu. Kiaccuduxanus peccOpHO-TPYKHUHHON CTalld 110
YPOBHIO MPOYHOCTH. ABTOMaTHble cTaiu. lllapukonoJMIHUKOBBIE CTa-
JIN.

PacyeTHo-rpaduueckasi padora He NpeAyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBas paGora He npegycMOTpeHa y4eOHBIM IJIAHOM
KypcoBoii npoeKT He npeaycMOTpeH y4eOHbIM IJIAHOM

Oobpa3oBaTeibHbIE TEXHOJIOTHHI

Peanuzamusi ocBOEHHS TaHHOW MUCIUILIMHBI 00€CTIEYMBACTCS JOCTYIIOM KaXKJI0OT0 00ydarolie-
rocs kK 6azaM JaHHBIX U OMOMHMOTEYHBIM oHIaM, GOPMUPYEMBIM T10 MOJIHOMY MEPEUHIO TUCIUTUIIHH
(Momyrneii) ocHOBHOM oOpa3oBaTenbHOM mporpaMmMbl. B BUTU nelicTByeT KOMIIbIOTEpHBIE KIAacChl, B
KOTOPBIX IMPOBOAATCS 3aHATUSA O Pa3IMYHbIM JAMCHUIUIMHAM HampaiieHus «Tergo3HepreTuka u
TEIUIOTEXHHUKA», B TOM YUCIIE U KJIACChl 00eCTeueHbl JOCTYIOM K ceTh IHTepHeT [jisi caMOCTOSITENb-
HOM MOJTrOTOBKHU cTyneHTOB. Ha xadenpe nMmeercss KOMIBIOTEPHI C BO3MOKHOCTBIO PabOTHI B CIIELIH-
ANbHBIX MPOTPaMMax M JOCTYyIa K COBPEMEHHBIM MpodecCHOHATbHBIM 0a3aM JaHHBIX, HHpOpMaIIK-
OHHBIM CIPAaBOYHBIM M MOMCKOBBIM CHCTEMaM, K TAKMM Kak 0a3a JaHHBIX MEPHUOTUIECKIX U3/IaHUH.

[TpoBoAsITCSI MHTEPAKTUBHBIE Yachl B TEUECHUH Y4eOHOM HArpy3Ku MO JAaHHOW TUCIUILIMHE.
Jnisa arrectanuu oOy4aromuxcs, UMEIOTCs 0a3bl OLEHOYHBIX CPEACTB MO AMCLUIUIMHE, B COOTBET-
CTBHM C YTBEpPXKJIEHHBIMU y4eOHBIM IUIAHOM M pabodel mporpaMMoM, BKIIOYAIOLIUE CPEACTBA MO-
ATAMHOTO KOHTPOJS (POPMUPOBAHUS KOMIETEHUUH (TEKYIIMHA KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKY-
TOYHAsl aTTeCTaIs), BKIIOYAIOIINE: BOMPOCH AJI CAaMOIMPOBEPKHU, BOMIPOCHI W 3aJaHUs AJII CaMO-
CTOATENBHOU PaboThl, pedepaTsl UK JOKIAABI 10 TeMaM, BOIPOCH! K JK3aMEHY, TECThl AJSl KOH-
TPOJI 3HAaHUM.

DOoH/I OLICHOYHBIX CPEICTB

cDOH,I[ OLICHOYHLIX CPCACTB 11O AUCHHUIIIINHC obOecrieunuBaeT IMPOBEPKY OCBOCHUS IINIAHUPYCEMBbBIX
PE3yJIbTaTOB 06yquI/151 (KOMHeTCHI_II/Iﬁ Hn ux I/IHILI/IKaTOpOB) oCcpeaACTBOM MCpOHpI/IHTI/Iﬁ TCKYyHICTO,
pYGC)KHOFO " OTPpOMCIKYTOUYHOI'O KOHTPOJIA MO JUCHUIIIINHC.

CBs3b MeX1y (GOpPMHUPYEMBIMH KOMIETEHIMSAMHU M (OpMaMHU KOHTPOJSI UX OCBOCHHUS Ipej-
CTaBJICHA B CJ'ICI(yIO]J.ICfI Ta6JII/II_ICZ

Kon v HanmeHoBaHue
Ne | HamMeHOBaHHME KOHTPOIHMPYEMBIX pa3- HanmenoBanue

WHJUKaTOpa JOCTHU-
1/ JIEJI0B (TE€MBI) 8 OIIEHOYHOTO CPEJCTBA
JKEHUSI KOMIIETEHITNI

BxoaHoii KOHTPOIIb

BOHpOCBI BXOJHOI'O KOH-

1 BxoHOM KOHTPOJIb
TpoJsi (MMCbMEHHO)

ATTCCTaI_II/IH pa3aciios, TeKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTHU

2 CTpyKTypbI U (ha3bl METATUTMYECKUX 3-VK-1, V-VK-1,
CILJIaBOB B-VK-1 KonnokBuym (mucbMeHHO)
3 OCHOBBI TEPMUYECKOH 00PAOOTKH. 3-YK-1, V-VYK-1, KonnokBuym (mucbMeHHO)
JlerupoBaHHBIE CTaJIM U CILIABBI, UX B-VK-1,
MIPUMEHEHUE. 3-I1K-1, V- IIK-1,

B-TIK-1.




[IpomMexxyTouHas aTTecTauus

Bormpocs! k 3k3aMeny

DK3aMeH VK-1, ITIK-1.
(mucpMEeHHO)

O1eHOYHBIE CPEACTBA JJISi BXOJHOTO KOHTPOJIS MPEICTABISIFOT CO00# BOMPOCH, KOTOPHIEC 3a-

JAI0TCA CTY/ICHTaM B MUCHbMEHHOMH (hopMe.

B kaudecTBe OLIECHOYHOIO CPEACTBA TEKYIIETO KOHTPOJIA UCIIOJIB3YIOTCS YCTHBIN U ITMCbMEHHBIN

OIIpoC, TCCTUPOBAHUC.

B kadectBe 011¢HOYHOTrO cpeacTBa arreCTavn pasaciia UCIIOJIb3YIOTCA TCCThI, UTOrOBAasA KOH-

TpoJIbHAs paboTa.

JI1s1 IpOMEXyTOYHOM aTTeCTalUU IPEAYCMOTPEHBI DK3aMEHALMOHHBIE BOIIPOCHI.
ITo uroram oOyueHuUs BBICTABIISETCS SK3aMEH.

IlepeyeHb BOIIPOCOB BXOHOI'0 KOHTPOJIA:
1. Uem amop¢HbIe TBEpBIE TENA OTINYAIOTCS OT KPUCTAIUIMUECKUX TBepAbIX Ten? [lpuBeaure

pUMepbl aMOP(HBIX TE.

Ba)

2. B KakoM arperaTHOM COCTOSIHUM MOTYT HaXOJUThCS BEIIECTB?
3. Ilepeunciure CBOWCTBAa METAJIJIOB.

4. Ilepeuncaure cBONCTBAa HEMETAJJIOB.

5. Kakue TUITBI KPUCTAJUTMYECKUX PEIICTOK BB 3HAETE?
Bomnpocsl k pa3geny Ne 1

1) ATOMHO-KPUCTATMYECKOE CTPOCHUE METAILIIOB.

2) Kpucrammsaius METasioB.

3) Tlonumopdusm MeTasioB.

4) JledeKThl KPHCTATHYECKOTO CTPOCHHUS.

5) MeTtaunyecKkue CIUIaBbl.

6) dedopmarius u ee BUIBIL.

7) AuarpaMMbl COCTOSIHHS JIBOMHBIX CILJIABOB.

9) Ilpasuno das.

10) CBs3b MeXJly CBOCTBAMHU CIUTABOB M TUIIOM JMAarpaMmbl coctosiHus (npaBuio KypHako-

11) Huarpamma «Kenezo - yraepoay. Kene3oyriaepoaucThie CIUIaBbl; XapaKTEPUCTHKA KOMITO-

HEHTOB, (a3 U CTPYKTYP.

12) JInarpamma cOCTOSIHUS CILJIaBOB JKE€JI€30-1EMEHTHT.
13) CTpyKTypHI CTajel 1 YyTyHOB.

Bomnpocs! k pazneay 2

1) ITonsiTue o Tepmuueckoit 00pabOTKe CIJIaBOB.

2) lnarpamMma M30TEPMHUUYECKOTO pacnaja ayCTeHUTa.
3) OTxKuUT ¥ HOpMATU3AIHsI CTAJICH.

4) 3akayika CTaJId.

5) OTITyCK CTaNM U €r0 pa3HOBUIAHOCTH.

6) Tepmomexanuueckasi 00OpadboTKa.

7) Xumuko-tepmMuueckasi oopadoTka.

8) JlerupoBannslie cranu (BnusHue JI9).

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

11) MacTpyMeHTaIbHBIC CTAIN U CIUIABBI.

12) Cranu crienuaibHOTO Ha3HAYEHUS.

13) Menp 1 MeTHBIC CIIIaBBI.

14) AnroMUHHMEBBIC U MarHUEBHIE CILIABBI.

15) Maruwii u €ro CIuIaBbl.

16) TuTan u ero CruIaBsbI.

17) CoctaB u ki1accudukams miacTMace.




18) TepmonIacTUYHBIE MJIACTMACCHI.

19) TepmopeakTUBHBIE I1JIACTMACCHI.

20) Pe3una u pe3auHoI0100HBIE MaTEPHUATIBI.

21) Crpoenue, knaccuukanus 1 CBOMCTBA OJIMMEPOB.

22) KoMno3u1noHHbIe MaTepHalibl, KIaCCU(PUKAIUS U METOIBI ITOTYYCHHS.

LNk wWNE

©

Bonpocsl k 3k3ameny
CrpoeHue u cBoWcTBa METAJIIIOB. THIIBI KPUCTAIIIMYECKUX PELIETOK.
JleeKThI KPUCTATUIECKON PEIIETKHA METAIIIIOB.
MexaHu3M npoliecca KpucTajlan3aliuy MeTaiioB. CTpOeHHE CIUTKA.
®opMUpOBaHUE CTPYKTYPhI 1€(OPMHUPOBAHHBIX METAIJIOB U CILJIABOB.
CrpoeHne METAIUIMYECKUX CIIaBOB.
[TpaBuno ¢a3 ['nboca.
Jlnarpamma COCTOSIHUS CIUIaBOB, 00Pa3yIOIMX XUMHUYECKOE COCTUHEHNUE.
JlnarpaMMBbl COCTOSIHMSI CIUIABOB MX ITOCTPOCHUE U Ha3HAYCHHUE.
JlnarpamMMa COCTOSIHUSL CIIABOB C HEOTPAHWYEHHOM PpPacTBOPUMOCTBIO KOMIIOHEHTOB B

TBEPAOM COCTOSAHHNH.

10
11

. JlmarpamMma cOCTOSHUS CIIJIaBOB, HCIIBITHIBAIOIINX MTOJUMOP(HBIE PEBPALICHHUS.
. JlmarpaMmMa COCTOSIHUS CIUIAaBOB C OTPAaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEP-

JOM COCTOSITHHUH.

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

Jlnarpamma COCTOSIHUS CIUIaBOB, 00Opa3yoLUX MEXaHUYECKHE CMECH.

prOHIeHHaﬂ auarpaMma COCTOAHHA CUCTCMBI JKCJIC30-IIEMCHTUT.

[IpaBuio oTpe3Kos..

KomnoneHTs! 1 (ha3bl B CIUIaBax xese3a ¢ yriiepoaoM.

TpeboBanusi, mpenbsBIsieMble K KOHCTPYKLIMOHHBIM MaTepUaiaM.

KOHCTPYKHI/IOHHaSI MMPOYHOCTHb METAJIJIOB U KPUTCPHUU €€ OLICHKH.

Bimsinue npumeceit Ha CBOWCTBaA CTAJIEH.

BnusiHue yriieposa Ha CBOMCTBA CTAJIEH.

Knaccudukanus yrinepoaucToi craiau Mo CTPyKType, o crnocoOy Mpou3BOJACTBAa 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.

Cranu 0OBIKHOBEHHOTO Ka4eCTBA U KaUE€CTBEHHBIEC.

Bunsl 9yryHoB. MUKpOCTpYKTypa CBOMCTBA MapKHpPOBKa.

OO6mme cBeieHus 0 TepMOOOpaboTKe.

Bunel Tepmuueckoit 00paboTKH METaJLIOB.

[IpeBparieHus B cTaiu npu HarpeBe.

[IpeBparieHus B CTaIy MpU OXJIAKICHUH.

JlmarpaMma U30TE€pMHUUYECKOTO pacraja ayCTeHUTA.

OTxur, HOpMaJIM3aLus, CTapeHUE.

OTtmyck B cTany.

[ToBepxHOCTHAs 3aKaJIKa B CTAJIH.

MapTeHcuTHOE TPEeBpaIleHNe B CTAJH.

[TonHas u HEMOJIHAS 3aKaJIKa CTaJH.

[IpokanuBaeMOCTb CTaNH.

CriocoObl 3aKaiKu CTaju.

OCHOBHBIE JINTHPYIOIIHE 3JIEMEHTHI B CTAJISIX, UX BIMSIHUE HA CBOMCTBA CTAJICH.
VY1pouHeHHe MOBEPXHOCTH METAJIJIOB TUIACTUYECKUM J1€(OPMUPOBAHUEM.
O6mmme ceenennsa o XTO.

[lemMeHTaMs 1 HUTPOLIEMEHTALIUSI CTAJIH.

A30THpPOBaHHE U HUTPOLIEMEHTALMS CTaJIH.

Juddy3rnonHast MeTaIu3anms.

Knaccudukanus perupoBaHHBIX CTael (M0 paBHOBECHOW CTPYKTYype, MO CTPYKTYpE TO-

CcJie OXJIaXKJIEHUS Ha BO3/yXe, II0 COCTaBY, [0 HA3HAUYEHHUIO).

42
43

. llemeHnTtyemble U yiy4liaeMble KOHCTPYKIIMOHHBIE CTAJIH.
. CtpouTenbHbIe U aBTOMATHBIE CTAJIH.



44, KaponpouHble U XKapOCTONKHE CTANIH.

45. KoppOo3MOHHOCTOMKHE CTaJIN.

46. VI3HOCOCTOWKHE CTaH.

47. PeccopHONpPYXUHHBIE, TOIIUITHUKOBBIE KOHCTPYKIIHOHHBIE CTAIH.

48. HWHCTpyMEHTAJIbHBIC CTAIN JJIS PEXKYILETO HHCTPYMEHTA. YTIEPOIUCThIEC U JISTHPOBAHHBIC
UHCTPYMEHTAJIbHbIE CTAJIH.

49. BpIcTpOopeKyIIe HHCTPYMEHTAIBHBIE CTalTd U TBEP/IbIC CIIJIABHI.

50. Twutan u ero cruiaBbl (CBOWCTBA, JIETHPYIOIINE dJIEMEHTHI, TepMUYECcKasi 00padoTKa, Mmpo-
MBIIICHHBIE CIUIABHI, IPUMEHEHHE, MAPKUPOBKA).

51. AJUTFOMUHUI ¥ €T0 CIUIaBHI (CBOKCTBA, JICTUPYIOIINE SJIEMEHTHI, TepMUYecKas 00padoTKa,
IPOMBIIIJICHHBIE CIUIABbI, IPUMEHEHHE, MAPKUPOBKA).

52. Marauii U ero criaBbl (CBOWCTBA, JICTUPYIOIIME AJIEMEHTHI, TepMUYecKas o0paboTka,
IPOMBIIIJICHHBIE CIUIABbI, IPUMEHEHNE, MAPKUPOBKA).

53. Menp u ee cruiaBbl (CBOKMCTBA, JICTUPYIOIIHME AJIEMEHTHI, TepMUYEecKas 00padoTKa, Tpo-
MBIIJICHHBIE CIUIABHI, IPUMEHEHHE, MAPKUPOBKA).

54. TlonsaTHe 0 HEMeTAITMUECKUX Marepuanax. Kiaccudukarus moarumepos (0 COCTaBy, 1O
dopme MoseKyI, o (Ha30BOMY COCTOSIHHIO, TIO OTHOIIICHHIO K HarpeRBY).

55. OcobeHHOCTH CBOMCTB MOJIMMEPHBIX MAaTEPHUATIOB (OPUEHTAIMOHHOE YIIPOYHEHHE, PellaK-
CallMOHHBIE CBOICTBA, CTAPEHUE ITOJIMMEPOB, PAIUAKCAIIIOHHAS CTOMKOCTD, aIT€3HH).

I xaabl olleHKH 06p330B3T€JIbHLIX JOCTHKEHUH.

NoNe bannel 3a Bug TpeboBanus K 3HAHUAM
paboThl
VO BX -9-10 | MakcumanbHbIH 0ayul BBICTABISIETCS MPH MOJIHOM M MPABHILHOM BBINOJI-
VYOIJIP-5 HEHHH 3aJIaHHH, TITyOOKOM M IIPOYHOM YCBOCHUU CTYIEHTOM IPOTPAMMHO-
YO3x-5 ro Marepuana, 4eTKOM M3JI0KEHUM MOCTAaHOBOK 3aJ]1a4, aJIfOPUTMOB U pe-
KJI-9-10 3yJILTaTOB PEIICHHUS 3a/1a4, BBIBOJIOB IO pe3yJbTaraM paboThl, TOTOBHOCTH
KP -9-10 BBITIOJIHATH IAHHYIO pa0OTy B MPaKTHKE.
VO BX — 7-8 | JlaHHBI Gamt BBICTABISIETCS TIPY TIOJIHOM W TIPABMIIBHOM BBITIOJIHEHUH 33/1a-
YO JIP -4 HUI1, YCBOEHUH CTYAECHTOM IIPOIPaMMHOI0 MaTepualla, Y4eTKOM M3JIOKEHUH I10-
YO3n-4 CTAHOBOK 3a/1a4, aJITOPUTMOB U PE3YyJIbTATOB PELICHUSA 33/1a4, BBIBOJIOB I10 pe-
KJI-7-8 3ynbTaTaM paldOThbl, TOTOBHOCTH BBITIONHATH JTAHHYIO pabOTy B TPAKTHKE, HO
KP —7-8 HEKOTOpbI€ BOIPOCHI U3JIaraeT HEMOCIIeI0BATENbHO, JOMYIIEHbl HETOYHOCTH.
YOBX -6 Jlannbiit Oanm BBICTABISIETCS CTYAEHTY NPU BBIIOJHEHUU pabOThl, HO Y
YO JIP -3 CTyJIEHTa HET MOJIHOTO MOHMMAHUsI MOCTAHOBOK 3a]a4, METO/IOB U PE3YIb-
YO3n-3 TaTOB PEIICHUM.
KII-6
KP -6
YO BX <6 OrneHka «HEYOBIETBOPUTEIBHO)» BBICTABISETCS CTYAEHTY, KOTOPBIA He
YO JIP <3 TOJHOCTBIO BBINONHUI PabOTy, HE OCBOWI 3HAYMTEIHLHOM 9acTH Mpo-
YO 3n<3 TpaMMHOTO MaTepuaia, JOITyCKaeT CYIIECTBEHHBIC OMUOKH MPH TPAKTOB-
I}g}} zg K{ TIOCTAHOBOB 32/1a4, METO/IOB PEIICHUH, MOTYYCHHBIX PE3yJIbTaTOB.
Bbanabl
(utoroBoit OcBoenue
N N . TpeGoBanus k 3HAHUAM
PEUTHHIOBOM | KOMIEeTeHI Ui
OIICHKH)
100-85 [IponBunHyThIii | OTBETHI Ha TMOCTABICHHBIE BOMPOCH TIOJNHBIE, YETKHE W
YPOBEHb pa3BepHyThle. PemieHuss 3amad  JIOTHYHBL, JOKa3aTeNlbHbl U
JNEMOHCTPUPYIOT aHAJUTHYECKHME W TBOPYECKHE CHOCOOHOCTH
CTYJIEHTA.
84-70 Cpenuuit JlaroTcst MOJTHBIE OTBETHI HA IMOCTaBJIEHHBIE BOMpOcHl. [lokazano
YPOBEHb YMEHHE BBIACIATh IPUUNHHO-CIIEACTBEHHBIE CBsI3U. [Ipu perennn
3aJa4 JONYIIEHbl HE3HAUYMUTENIbHbIE OLIMOKH, HCIpPABICHHBIE C




NMOMOIIIBIO «HABOJAAIINX» BOIIPOCOB IMPCIoaaBaTCIIA.

69-60 BazoBbrii OTBeTbl Ha BONPOCHI M PELICHWS IOCTABJICHHBIX 3a7ay
YPOBEHb HEJOCTaTOYHO TMojHble. JIorMka ¥ IOCIeIOBaTeNbHOCTh B
pELICHUH 3a/a4 UMCKOT HapylleHHs. B oTBeraXx OTCYTCTBYIOT

BBIBO/JIBL.

Crynent, nonyuuBmuii Mmenee 60% 0T MakCUMalbHOTO 0ajuia 3a pa3aen AUCUUIUIMHBI U TPO-
MCKYTOUHYIO aTTCCTAllUIO, CHUTACTCA HECATTCCTOBAHHBIM I10 I[aHHOﬁ JUCHUITIIINHE.

Taﬁ.lmua AJId aHAa/IM3a COOTBETCTBUA M B3aUMMHOI0 IepecueTa OUECHOK B Pa3/IMYHBIX
mKaJax

Cymma Omnenka mo 4-x Onenk
0aJ10B 0aJbHOM HIKaJIe 3auer a Tpanauus
(ECTYS)

90 - 100 5 (OTIMYHO) A OTIINIHO

85 -89 B OYEeHb XOPOIIO
75-84 4 (xoportio) SAYTeHO C XOpOIIIO
70-74

D YIIOBJIETBOPUTEIHHO

65-69 3 (YIOBJIETBOPHUTEIHHO)

60 — 64 YA P E MTOCPEACTBCHHO

HE

Huxe 60 | 2 (Heyq0BI€TBOPUTEIHHO) SAUTEHO F HEYOBJIETBOPUTEIBHO

YueOHO-MeTOAMYeCKOe U UHPOPMALMOHHOE oOecrneyeHre y4eOHOM AMCIU-

IJIMHBI
OcHosnas tumepamypa

1. 3emckoB lO. II. Marepuanoeaenune yueOnoe mocooue / FO. II. 3emckoB. — CaHKT-
[MerepOypr: Jlanb, 2019. — 188 c. https://e.lanbook.com/reader/book/113910/#1

2. MarepuanoBeieHHe U TEXHOJOTHH KOHCTPYKIIMOHHBIX MarepuanoB: yueOHuk / O. A. Ma-
canckuii, B. C. KazakoB, A. M. Toxkmumu [u ap.]. — KpacHospck: CDY, 2019. — 336
c. https://e.lanbook.com/reader/book/157550/#1
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Hnmepnem-pecypcoi

[TouckoBbie cucteMbl HHTEpHETa yandex.ru, google.ru, rambler.ru mo KOHKPETHBIM BOIPOCAM
00BEeKTa IIOUCKA.

MaTepnaanO-TeXanecxoe ob0ecneueHmne AUCIHUIIINHBI

Jlab6opatopust kadgeaper BUTU «MarepuanoBenenue», OCHaIllEHHAs: MeTauiorpaguiaeckuMu
Mukpockonamu Moa. MUM — 6, MUM — 7; tBepnomepamu bpuness, Poksemna u Bukkepca; neusto
JUIsL HarpeBa, a Takke: OakM C OXJIAXAAIOMIMMU JKUIKOCTSIMM; IUIakaThl: «J/luarpamma xeneso-
yriepoa» U «/lnarpaMmma M30T€pMHUUECKOIO pacnaja ayCTeHUTa»; CTeHAbl: «YepHble U IIBETHBIE Me-
Taiey, «HemeTtaminueckue MaTepuanbby; KOMILUIEKTHI MaKpo- U MUKPOLUIH(OB; albOOMbI ¢ (OTO-
rpadusiMi MUKPOCTPYKTYpP METAJJIOB M CIUIAaBOB; MAapOYHHUK CTaJed M CIUIaBOB; oOpaslipl cTajei
Pa3IUYHBIX MApOK.

Bo3MOXHOCTh UCIOIB30BAaHUS 3JEKTPOHHBIX U3JaHUI BO BPEMs CaMOCTOSITENIbHOM MOATOTOB-
ku ctynaeHtoB, BUTU obecnieunBaer oOydaromuxcsi pabouyMM MECTOM B KOMIIBIOTEPHOM KJlacce ¢
BbIX010M B IHTEpHET B COOTBETCTBHH C 00BEMOM M3Y4aeMbIX AUCIUILINH.

B Hanuuuu uMeroTcs ayaUTOPHH C MYJIbTUMEIUWHON TEXHMKOW NJs MpocMoTpa (hUIBMOB,
Mpe3eHTalMi U BUJEOPOIUKOB. MIMEIoTCs TMIIeH3MOHHBIE CIPABOYHUKHU U 0a3bl JaHHBIX.

B BUTU umeercs OubnnoTexka HaydyHO — TEXHUUYECKOH, MEPUOANYECKOM JIUTEepaTyphl, ¢ Jei-
CTBYIOIIMMH CTaHIapTaMH, HaCUUTHIBaroImas okoo 600 mo3unuii.

YuyeOHO-MeTOAUYeCKHE PEKOMEHAAUM JJIfl CTY/IEHTOB

1. Yka3aHus 115 npoCIyIIMBaHMS JIEKIUN

[lepen HayaoMm 3aHATUN BHUMATEIbHO O3HAKOMMTHCS C YUEOHBIM IUIAHOM IPOBEICHHS JIEK-
AN ¥ CHUCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

Ilepen mocemieHremM Oo4epeIHOM JIEKIIUU OCBEKUTh B IAMSATH OCHOBHBIE KOHIENIIUN IPOWICH-
HOTO paHee MaTepuaia. [loaroToBUTh npu HEOOXOIMMOCTH BOMIPOCHI Mpemnoaasarento. He Hano omna-
CaThCsl, YTO BOMPOCHI MOTYT OBITH IPOCTHIMHU.

Ha nexuuu ocHOBHOE BHMMAaHHE CIEAYyeT YAEHATh HEe (GopMysiaM U MaTeMaTH4YE€CKUM BBIKJIa/-
KaM, a COACPKAHUIO U3y4aEeMbIX BOIIPOCOB, OIIPEACIICHUSIM U IOCTAHOBKAM 3a/1a4.

B npornecce u3yueHus JEKIUOHHOTO Kypca HEOOXOAMMO 1O BO3MOXKHOCTH YacTO BO3BpaIlaTh-
Cs K OCHOBHBIM TOHSTUSIM M METOAAM peIlleHus 3aaad (3eCh BO3MOXKEH BBIOOPOUYHBIN KOHTPOJIb



3HaHWM CTYJEHTOB).

XKenatenbHO UCIIONB30BATh KOHCIEKTHI JICKIHH, B KOTOPBIX MCIIOJIb3YETCsl MPUHSATAs Mperno/a-
BaTeNIeM CUCTeMa 0003HAYCHH.

Jis Gonee moapoOHOTO M3YUYEHHUs Kypca CleAyeT padoTaTh ¢ peKOMEHJ0BAaHHBIMU JIUTEPATYP-
HBIMU HCTOYHUKAMH U BHOBb MOSIBISIONUMHCS UCTOYHUKAMH.

2. Vka3aHus U y4acTusl B IPAKTUYECKUX 3aHATUAX

[lepen mocenieHneM ySICHUTH TEMY MPAKTHYECKOTO 3aHATHS M CAMOCTOSITEIBHO M3YyYHTh TEO-
pEeTUYECKHE BOTIPOCHL.

B koHI11ie 3aHATHS IPU HEOOXOTUMOCTH BBISICHUTD Y TIPENOIaBaTENsI HESICHBIE BOIIPOCHI.

OcHOBHBIE Pe3yJbTaThl BHIIOIHEHUS PA0OTHI HEOOXOIUMO pacIedaTaTh.

3. Yka3zaHus JUis BBIIIOJHEHHS 1a00paTOPHBIX paboT

Cobmronate TpeOOBaHUS TEXHUKH 0€30MaCHOCTH, JJIS Yero MpOoCyIIaTh HEOOXOAUMBIE Pa3b-
SICHEHHS O TIPABHJILHOCTH TOBEICHUS B TAOOPATOPHH.

[lepen BhIIOTHEHHEM JTA0OPATOPHON PabOTHI MPOBECTU CAMOCTOSATENBHO IMMOATOTOBKY K paboTe
U3yYMB OCHOBHBIC TEOPETHUECKUE IMOJIOKEHHS, 3HAHHE KOTOPHIX HEOOXOIMMO JUISI OCMBICICHHOTO
BBITIOJTHEHUS PA0OTHI.

B npomecce BbimonHeHUsT pabOTHI ClIeAyeT MOCTOSHHO OOIATHCS C MperojaBaTeseM, He J10-
IIyCKas 110 BO3MO>KHOCTH HENIPABUIIBHBIX ICUCTBUM.

OCHOBHBIE Pe3yJIbTaThl SKCIIEPUMEHTOB HEOOX0AUMO 3a(pUKCUPOBATH B MUCHBMEHHOM BUJIE.

[Tpu cmave 3ayera mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHON paboTe, T MOHKHBI OBITh
OTpa’KE€HBI OCHOBHBIE PE3YJIbTATHl M BHIBOIBI.

4. Yxa3aHus JUIS BBITIOJHEHUS! CAMOCTOSITEIILHON paObOTHI

[TonyunTs y mpenojaBareisi 3aJaHWE U CIIMCOK PEKOMEHIOBAHHOM JMTEpaTypbl. M3ydeHnue
TEOPETUYECKUX BOIPOCOB CIIEAYET MPOBOJUTH IO BOZMOKHOCTH CAMOCTOSITENIFHO, HO TIPH 3aTpyIaHE-
HUSX 00palaThCsl K MpernoiaBarento.

[ToAroTOBUTH MUCEMEHHBINM OTYET O TIPOJICTaHHOM padoTe.

[Tpu BBIMONHEHNH (HPOHTATBHBIX 3aJ@HUA MO YCMOTPEHHUIO TpernojaBareist padoTa MOXKET
OBITH OIleHEeHa 0e3 MUCHPMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOIPOCHI, MIPH yCIIO-
BUU aKTHBHOH CaMOCTOSTEIbHOMN paboTHI.

[ToaroTOBUTE OTBETH HA KOHTPOJIBHBIE BOITPOCH.

Taxum 00pa3oM, caMoCTOsSITeNbHAsT padoTa CTYACHTOB SIBISETCS HEOOXOIUMBIM KOMIOHEHTOM
MIOJTY9EHUS TIOJTHOIICHHOTO BBICIIETO 00pa30BaHUsI.

MeTounqecmle PEKOMECHIAIINNA JIsA HpeHO)IaBaTeJIei/i

1. Yka3aHus s npoBeIeHUS JIEKIUI

Ha niepBoii BBOIHOM JieKIIMM clienaTh o0muii 0030p coepkaHusl Kypca U OTMETUTh HOBBIE Me-
TOJIbI ¥ IOJIXOJIbI K PELICHUIO 33/1a4, paCCMAaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYJIEHTOB TPEOOBAHUS
Kadepbl, OTBETUTH Ha BOIIPOCHI.

[Ipy MOAroTOBKE K JEKIMOHHBIM 3aHATUSAM HEOOXOAMMO MpPOAyMaTh IJIaH €ro IMpPOBEICHMUS,
COJIepKaHUE BCTYIIUTEIbHON, OCHOBHOM M 3aKJIFOUNTEIBHON YaCTH JIEKIIUU, O3HAKOMHUTBCS C HOBUH-
KaM{ y4eOHOM M METOAMYECKOI JUTepaTypbl, MyOIHKAUIMU IEPUOINYECKON TIeUaTu 10 TeMe JIeK-
[IMOHHOTO 3aHATHUS. YTOUHUTH IUIaH MPOBEIECHUS CEMHHAPCKOTO 3aHATHs Mo Teme Jjekiuu. [lepen
M3JI0’)KEHUEM TEKYLIETo JIEKIIMOHHOTO MaTepralia HAIOMHUTh 00 OCHOBHBIX MTOIaX, IOCTUTHYTHIX Ha
npenpiaymux jgeknusax. C 3Tol 1ebio 3a7aTh HECKOJIBKO BOMPOCOB ayAUTOPUU M OCYILIECTBUTH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUS CTY/IEHTOB.

B xone nekuMoHHOro 3aHATHS MpenojaBareib JIOJDKEH Ha3BaTh TEMY, y4eOHbIE BOIPOCHI,
03HAKOMUTH CTYJEHTOB C MEPEYHEM OCHOBHOW M JOMOJHUTEIBHOW JIUTEPATYphl 10 TEME 3aHSTHSL.
PackpbiBas copepikaHue y4eOHBIX BONPOCOB, AKIIEHTUPOBaTb BHUMAHHUE CTYJEHTOB HAa OCHOBHBIX
KaTeropusx, SIBICHUSAX M MpoLeccax, 0COOEHHOCTSAX MX MPOTEKaHMs. PackpblBaTh CyIIHOCTh M CO-
JiepKaHNE PAa3INYHbIX TOYEK 3PEHUS U HAYYHBIX IOJXO0A0B K OOBSICHEHUIO T€X WM UHBIX SIBJICHUN U
IIPOLIECCOB.

Crnenyer apryMEeHTHPOBaHO OOOCHOBATH COOCTBEHHYIO MO3UIIMIO MO CIIOPHBIM TEOPETHYECKUM
BonpocaMm. [IpuBonnuTe mpumepsl. 3aiaBaTh MO XOAY W3JI0KEHHS JIEKIIMOHHOIO MaTepualla pUTOpH-
YecKHe BONPOCH U CaMOMy JaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MM MBICIUTEIbHON



JESATENIbHOCTH CTYIEHTOB, MOBBIIIEHUIO UX BHUMAHUSA U MHTEpeca K MaTepualy JIEKIIUH, €€ Colep-
xanuto. [IpernogaBarens JOHKEH PYKOBOAUTH pabOTOM CTYIEHTOB MO0 KOHCIEKTUPOBAHUIO JICKIIMOH-
HOT'O MaTepuala, MoJUYepKUBaTh HEOOXOAMMOCTh OTPAXEHUSI B KOHCIEKTaX OCHOBHBIX IOJIOKECHUN
U3y4yaeMoil TeMbl, 0c000 BBIAETSSA, KaTeropuaibHbIi anmapar. B 3akimouuTeNbHON YacTH JICKIUH
HE00X0AUMO c(OPMYIHPOBATH OOIIUE BBHIBOJBI IO TEME, PACKPHIBAIOIINE COJIEPIKAHUE BCEX BOIPO-
COB, TIOCTaBJICHHBIX B JIEKIUU. OOBSIBUTD IUIAH OYEPEIHOTO MPAKTUYECKOTO 3aHITHSA, 1aTh KpPAaTKUE
PEKOMEHIallMU 110 NOJIIOTOBKE CTYACHTOB K ceMHHapy. ONpenenTb MECTO U BpeMsl KOHCYJIbTallUU
CTyZI€HTaM, TIOXeJIaBIIMM BBICTYIIUTh HAa CEMUHApe C J0KJIaJ1aMu U pedeparamu.

Ha mocnenneii nekuuu yaenuTs BpeMs A 0030pa Hanbosee BaXKHBIX MOJOXKEHHUH, pacCMOT-
PEHHBIX B KypcCe.

2. YKa3aHus JUIs IPOBEICHUS MPAKTUIECKUX 3aHATUI

YeTko 0003HAYUThH TEMY 3aHATHSI.

OOCynuTh OCHOBHBIC MMOHATHUSI, CBSI3aHHBIE C TEMOM.

B npouecce pemenus 3agad BECTU AMCKYCCHUIO CO CTYJIEHTaMH O IPABUJIBHOCTU IPUMEHEHUs
TEOPETUYECKUX 3HAHUU.

OtMmeuath CTYAEHTOB, HarOoJiee aKTUBHO YYAaCTBYIOIIMX B PELIEHUH 33a4 U IUCKYCCHSIX.

B KoHIIe TpaKkTHKHU 33J1aTh AyAUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. YkazaHus U1t IPOBEACHUS JIA00OPATOPHBIX 3aHITHH.

Cobmronats TpeOOBaHUS TEXHUKU OE30MACHOCTH M MPOBOAUTH HEOOXOIUMBIC PA3bICHEHHS O
IPABUJIBHOCTH MOBEAECHMS B TAOOPaTOPUH.

[lepen BbIMOMHEHHEM JTa0OpPATOPHON PAaOOTHI NMPOBEPHUTH CTENEHb TOTOBHOCTH CTYAEHTOB,
HAallOMHUTb U OOCYAMTH OCHOBHBIE TEOPETUUYECKHE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJIs
OCMBICJIEHHOTO BBIIIOJIHEHHUS PaloT.

B npouecce BeimonHeHUsT paObOTHI CIeIyeT MOCTOSHHO O0IATHCS CO CTYACHTaMH, HE JIOIyCKast
110 BO3MOKHOCTH MX HEIIPABUJIbHBIX JICHCTBUM.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YIbTAThl SKCIIEPUMEHTOB ObUIH 3a()MKCUPOBAHbI CTYIEHTAMHU
B IIUCbMEHHOM BH/IE.

[Ipu npueme 3adera o paboTe TpeOOBATh OTYET O MPOJEIAHHOW padOTe, T/Ie TOJDKHBI OBITH
OTpa’XeHbl OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.YxazaHus o KOHTPOIIO CAMOCTOSTEIbHON PaboThI CTYICHTOB

[To ycMoTpeHuto npernoaaBaress 3a/laHie Ha CaMOCTOSITENIbHYIO pa0OTy MOKET ObITh MHIUBU-
JyalbHBIM W (PPOHTATILHBIM.

[Tpu ucnonb30BaHUN UHAMBUAYAIBHBIX 3a/1aHUi TpeOOBaTh OT CTY/IEHTAa MUCHMEHHBIN OTYET O
MpoJieTTaHHOM padoTe.

[Tpu npuMeHeHUU (POHTANBHBIX 33JaHUM BECTH KOJUIEKTUBHBIE OOCYKIEHHUS CO CTyIEHTaMH
OCHOBHBIX TEOPETUUECKHUX MOJIOKEHUH.

C nenbio KOHTPOJISI KauecTBa BBIMOJIHEHUSI CAMOCTOATEIbHOW paboThl TpeOOBaTh WHIUBUIY-
aJbHbIE OTYETHI (AOMYCTUMO BMECTO MUCHMEHHOTO OTYETa MPUMEHATh UHIUBUyalbHbIE KOHTPOJIb-
HBIE BOTIPOCHI).

[Tporpamma coctaBiieHa B coorBercTBUM c TpeboBanusmu OC HUAY MUDU u yueOHbIM
IUTAHOM OCHOBHOM 00pa3oBaTeiabHOW MporpaMMsbl 1o HampaieHuto noarotoBku 13.03.01 Temo-
SHEPreTUuKa U TCIIJIOTCXHUKA.

Pabouyro nporpamMmmy cOCTaBUI JOLEHT %z% Kynamesa 1.0.

PenieH3eHT: nO1IEHT Koctun J1.A.



[Tporpamma omobpena na 3aceqannu YMKH 13.03.01 TerosHepreTrka U TEIIOTEXHUKA OT

15.11.2021 roama, npoToxos Ne2. /
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[Ipencenarens yaeOHO-METOAMYECKON KOMHCCUU PazyBaeB A.B.



