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Llesb 0cBOEHNS TMCHUILUIMHBI: J]aTh CTYACHTaM 3HaHUS O CTPOCHUU, (PU3UUECKUX, MEXaHUYECKUX U
TEXHOJIOTUYECKHUX CBOMCTBAX METAJIOB M CIUIABOB HEOOXOAMMBIE JIJIsl MPAaBUIBLHOTO BHIOOpA MaTepuania,
METOJIa €r0 YINPOYHEHUS U CHIKEHUS METAJJIOEMKOCTH W3ZENIUs IPU OJHOBPEMEHHOM JIOCTHIKEHHH
Han0oJiee BHICOKOH TEXHUKO-?PKOHOMHUYECKON YPPEKTUBHOCTH.

3aauy U3y4eHUs JUCLUIUINHBIL:

- U3yYUTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPHI MaTEpUANIOB, CTPOCHHUE U CBOWCTB MaTepua-
JIOB,;

- CTIIOCOOBI TOBBIIICHUS KOMILJIEKCA CBOMCTB IIyTeM TEPMHUUYECKONH M XMMHUKO-TEPMHUECKOM 00paboT-
KOH.

Jucuumuiiaa u3y4aercsi B COOTBETCTBUU C MPO(ECCHOHATBHBIMU CTaHAAPTAMHU:

- 24.083 CrnenuaiucT-TerIo HEPreTUK aTOMHOM CTaHIIUU;

- 24.009 Crieruayivct 1o yIpaBJICHUIO MPOSKTAMU M MPOTrpaMMaMH B OOJIACTH MPOU3BOJICTBA DJICK-
TPOSHEPTUU aTOMHBIMU 3JIEKTPOCTAHLIUSIMH.

Mecro nucuumiuebl B cTpykrype OOII BO

JucuumiinHa oOmnMpaeTcss Ha COJEp)KaHUE CIEAYIOIIMX Y4YEOHbIX JHUCLUIUIMH:
HEOpPraHNYecKasi XUMUsI.

[Ipu ocBOeHMM JaHHOW AMCUMILIMHBI CTYJEHT CMOXKET YaCTUYHO MPOJAEMOHCTPUPOBATH TPYAOBBIE
GyHKIMH:

- A/01.6 TexHuyeckas MONICPKKA OSKCIUTyaTallud OOOPYHOBaHHS, TEXHOJOTHYECKUX CHUCTEM,
TpyOOIIpoBO0B ropsiueii Boas! u napa (I1C 24.083);

- A/02.6 ~ AHamM3  TEXHMYECKOTO  COCTOSIHHUS
TEXHOJIOTHYECKUX cucteM u TpydorpoBoioB (I1C 24.083);

- A/02.6 Opranuzanus paboT o HanpapieHuIo AestenbHocTr mpoekta ([1C 24.009).

¢usnka u

TEIUIOMEXaHUYECKOro  000pyAOBaHUS,

KoMmnerennun odyuaruierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS TUCHHILINHBI
B nporecce ocBoeHMS TaHHOW JUCHUTIIMHEI Y CTYAeHTa (OPMHUPYIOTCS CIAEAYIONINE KOMITETCHITUH:

YHHUBEPCAITbHBIE
Konx xomre- HaumenoBanune
WNHnaukaTopsl TOCTHKEHUST KOMIIETSHITHH
TEHITUU KOMITETEHITUT
YK-1 Cnocoben  ocymiecTBisaTh | 3-YK-1 3nars: MeToauku cbopa u 06padboTku uadpop-

Maliy; aKTyaJlbHble POCCUIICKUE U 3apyOexHbIE UC-
TOYHUKH UH(OpMaluu B chepe npodeccuoHanbHON
JIeSITEIbHOCTH; METOJ CUCTEMHOTO aHAIN3a.

V-VYK-1 YMeTs: npuMeHsTh METOJIMKH TIOUCKA, cOopa
1 00paboTKH MH(OPMAIUU; OCYIIECTBISATh KPUTHYE-
CKMI aHAIM3 U CUHTE3 HH(OpMaLuK, OTy4eHHOU 13
Pa3HbIX HCTOYHUKOB.

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

IIOMCK, KPUTHYECKHI aHa-
JU3 U CUHTE3 MH(OpPMAIIUH,
NPUMEHSITh CUCTEMHBII
MNOAXOJ JUIsl pELIeHMs IO-
CTaBJICHHBIX 33]1a4.

npodeccuoHaibHbIe

3amaun ipodec-

CHOHAIBLHOU Je-

O0BexT niu 001acTh

Konx 1 nammeHoBaHme Nuaukatopel JOCTHXKEHUS

ATCIIBHOCTHU 3HAHUS KOMIICTCHIINU KOMIICTCHIIUN
G
Coop n anamuz | TeroBsie u atomabie | [IK -1 CriocoOen 3-TIK-1 3HaTh:
UHPOPMALIMOH- | SJIEKTPUYECKHE CTaH- | y4aCTBOBATh B COOpPE M | TOKYMEHTHI U CTaHAAPTHI Op-

HBIX HCXOIHBIX
JaHHBIX T
MIPOCKTUPOBA-
HUS

IIMH, PEAKTOPHI U T1a-
pOreHepaTophl aTOM-
HBIX 3JIEKTPOCTAHLIHM,
a TaK)Ke JApyroe Tem-

TaHWU3alUU B 00JIACTH MTPOEKT-
HOU J€ATEIbHOCTH; TPUHIIUTIBI
paboTHI PKCILTYaTUPYEMOTO
000py0BaHUs, TPYOOIIPOBO-

aHaJIN3e UCXOTHBIX
JAHHBIX IS TIPOCKTH-
POBaHUS SHEPTOOOBEK-
TOB M X DJIECMEHTOB B




JIOMEXaHUYECKOe
obopynoBaHue co-
TJIacHO mpodeccuo-
HaJIbHOW JIESITENbHO-
CTH; HOPMATHBHO-
TEXHUYECKast TOKY-
MEHTAIUSI B CUCTEMBI
CTaHapTU3AIIH; CU-
CTEMbI TUATHOCTUKU U
ABTOMATH3UPOBAHHO-
r'0 YIpaBJICHHUS TEX-
HOJIOTHUECKUMH IPO-
[[ECCaMH B TEILJIO-
SHEPreTHKE

COOTBETCTBUHU C HOpMaA-
TUBHOM JOKYMEHTAIU-
en

JIOB ¥ TEXHOJIOTUYECKUX CH-
CTeM TYPOMHHOTO OTACTICHUS
V-IIK-1 Y™meTsh: paboTats ¢
UH()OPMAIIMOHHBIM TIPOCTpPaH-
CTBOM Ha cepBepe (BeO-
cepBepe) opraHu3aluu AJis
XpaHeHus1, 0OMeHa U COBMECT-
HOT'O HCIIOJIb30BaHMS HH(POP-
MalM{ 0 TPOEKTY

B-I1K-1 Brnaners: MeToAUKaMu
COCTaBJICHUS IOKYMEHTAIUH C
onucaHueM oobeMa paboT 1Mo
HaINpaBJICHUIO POEKTA; METO-
JaMH KOHTPOJIS KITFOUEBBIX T10-
Kazareneil 3 PEeKTUBHOCTH U
Ka4yecTBa 110 HAIIPABIICHHUIO
IPOEKTA

3apauu BOCIIUTAHMSA, pCaJIU3yEMbIC B paMKaX O0CBOCHUA JUCIUIIIINHBI
B nponecce ocBOeHMS TaHHOW JUCHHUIUIMHBI PEATM3YIOTCS CIEAYIOIINE 3a1a491 BOCIIUTAHHUS:

Hanpasnenune/ | Coznanme ycuaosuii, | Ucnoab3oBanne BocnurTa- | BoBieuenue B pasHo-

eJH o0ecrne4nBarOIINX TeJILHOI0 MOTEHIHAJIA | INIAHOBYI0 BHey4eOHYI0
Y4eOHBIX M CUHMILIMH AeATeJIbHOCTh

IIpogeccuo- - (hopmupoBanue Hcnonws3oBanue Bocnura- 1.Opranu3anust Hay4Ho-

HaJbHOE U TPY-
J10BO€ BOCIIMTA-
HHe

KYJbTYpbI HCCIIEIOBA-
TEJIbCKOW U MHKEHEP-
HOM NeSITeTbHOCTH

(B16)

TEJBHOI0 NOTEHLIMaa Juc-
LUIUIMH NPOQECCUOHANIBHO-
ro Moy s GopMUpoBa-
HUS UHKEHEPHOTO MBbIIILJIe-
HUS U MTH)KEHEPHOU KYJIbTY-
PBI 3a CUET NMPAKTUYECKUX
CTYACHUYECKUX HCCIIe10Ba-
HUW COBPEMEHHBIX IPOU3-
BOJICTBEHHBIX CUCTEM; IPO-
€KTHOM J1eTebHOCTH CTY-
JIEHTOB TI0 pa3palboTKe U
ONTUMHU3AINH TEXHOJOTU-
YEeCKHUX CHCTEM, CBSI3aHHOM
C pEelIeHUEM peaTbHBIX
MIPOM3BOJICTBEHHBIX 3a71ay;
MIPOXOKJCHUS Yepe3 pa3Ho-
o0Opa3HbIe UTPOBBIE, TBOP-
yeckue, (pecTuBaIbHbIe
(hopmbI, TpeOyrole aHATH-
3a CJI0KHOr0 00BEKTa, Io-
CTaHOBKH OTHOCHUTEIIHHO
HETO0 MpeoOpa3oBaTEIIbHBIX
3ajad AJs UX ONTHUMAJIbHO-

r'O pelieHusl.

MPaKTUYECKUX KOH(pEPEH-
LIU{A U BCTPEY C BEAYLIUMU
CHelHaTuCTaMH Npeanpu-
ATHI rOpoJia U BETepaHa-
MH aTOMHOM OTPACIIH.

2. Opranu3anusi 1 npose-
JICHHUE MPEIMETHBIX OJIUM-
MUaj U y4acTHe B KOHKYp-
cax nmpo¢heccuoHaIbHOTO
MacTepCTBa.

3.YuacTue B eXeroHbIX
aKLHUAX CTYAEHUYECKUX
CTPOMUTENBHBIX OTPSIOB

CTpykTypa u coaep:KkaHue Y4eOHOM TUCUMILIIMHBI

JucnunivHa y o4Hoi ¢opMbl 00ydeHUs MPEnojaeTcsi CTyJeHTaM B 2-M CeMecTpe, 001as TpyI0eM-

KOCTb JTHMCIHIUIMHBI COCTABIIICT 3 3a4eTHHIX enuHuIbl, 108 ak. yacos.




Kanenaapubiil miian
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BxoaHoi KOHTPOIIH BK 25
1 Beenenne. Copepxanue kypea. | 18 2 4 6 6
Ilepeuens nutepatypsl. CTpoeHue
U CBOMCTBA YHUCTBIX METAJUIOB.
@a3bl U CTPYKTypa B METaJUIM4e-
1 ckux cruaBax. [lonstue o ¢dase u
CTPYKTYpE.
2 IToctpoeHre W HazHauyeHWe aua- | 8 2 - - 6 | KJI1
rpaMM COCTOSIHHUSI CIIJIABOB.
3 XKerneso u crmaBel Ha ero ocHose. | 12 2 4 - 6
Komnonents! u ¢a3el B cucreme
KEJIE30-YIIIEPOI.
4 [Inactuyeckas nepopmanms, pe- | 8 2 - 6
KpHCTAJUIM3AlUsl WM MEXaHHYe-
CKHE CBOMCTBA METaJUIOB M CILIa-
BOB.
5 OOu1re MoyoKeHUsT TepMUIecKoit | 8 2 4 - 6
o0paboTku cranu. OCHOBHbBIE BH-
JIbl TEPMHUYECKON 0OPaOOTKH.
6 XuMHKO-TepMUUecKass obpaboTka | 12 2 - 6
2 CTald. YCIOBUS HEOOXOIUMBIE KJI2
JUIs TIPOTEKaHMsl Mpoliecca XUMU-
KO-T€PMHUYECKOH 00PaOOTKH.
7 Bnusaue nerupyromux sneMeH- | 14 2 - 6 6
TOB Ha CTPYKTYpY, IpPOLECCHI
IpeBpalieHNs] U TEXHOJOTHIO
TEPMHUYECKO 00pabOTKH cTaIN.
8 TpeboBanus, npeawsBiasiemble k | 14 1 4 - 9 25
KOHCTPYKLIMOHHBIM U MHCTPYMEH-
TaJIbHBIM CTaJIIM. BriustHue neru-
PYIOIIMX 3JIEMEHTOB Ha CTPYKTYpPY
U MEXaHMYECKHe CBOMCTRA.
9 TpeboBanusi, npexawsBiasiemble Kk | 18 1 4 9
[BETHHIM MeETaJlJlaM U CIUIaBaM.
BnusiHue nerupyrommux 3ieMeH-
TOB Ha CTPYKTypy M MeXaHHue-
CKHE CBOWCTBA.

. 108/ | 16/6 | 16 | 16/8 | 60 9
Bua npomekyTouHoii aTTecTanun 14 50

* - COKpalIeHHOe HauMEHOBaHHE (POPMBI KOHTPOJIS

** - cyMMa MakCHMaJbHBIX OallIOB TOJDKHA OBITH paBHa 100 3a cemecTp, BKItOUas 3a4eT U (MITN) K-
3aMeH

CokpalieHHOe HaUMEHOBaHKE (POPM TEKYILEro KOHTPOJIS U aTTECTAllUU Pa3/IesioB:



O6o3Hauenune ITotHOE HAMMEHOBaHHE
BK Bx01H0# KOHTPOIIb

KJI Konoksuym

2 DK3aMeH

Coaep:xaHue JIEKIMOHHOT0 Kypca

Tema jnekuumn. BOI[pOCLI, OTpaﬁaTLIBaeMbIe Ha JCKIHH

Bcero
4acoB

YueoHo-
MeTOoIuYecKoe
odecmeueHue

1

3

Beenenne. OCHOBBI MaTEPUAIOBEICHUS U COJEPKaHHUE Kypca.

[lepeuens nurepatypbl. CTpOoE€HUE M CBOMCTBA YUCTBIX METAJUIOB. MeTaisl
U IIEpUOJMYECKasl CUCTEMA 3JIEMEHTOB. ATOMHO-KPHCTALINYECKOE CTPOCHUE
MeTaisioB. OCHOBHbBIE THUIIBI KPUCTAJUIMUECKUX perieToK. OCHOBHbIE Xapak-
TEPUCTUKN KPUCTAUIMYECKUX PELIETOK. BHUIIBI HECOBEPIIEHCTB KPUCTAJUIH-
YECKOT0 CTPOEHUSI METAJIOB, NOJUMOpP(}U3M aHU30Tpomnus. Makpo- U MUK-

OCTPYKTYpa.

[1-7]

da3bl U CTPYKTYPaA B METAUIHYECKHUX CIJIABAX.

[TonsTre o dase u cTpykType. TBepable pacTBOPHI 3aMEIICHUS ¥ BHEIPCHHMS.
Xumuueckue coeanHeHus. Mexanuueckue cmecu. CTpyktypa crutaBoB. ua-
rpaMMmebl pasoBoro paBHoBecus. [TpaBmiio ¢a3. [IpaBuino oTpe3kos.

[1-7]

IL1acTuyeckas negopmManus.

dusnueckas CymHOCTh IJIACTUYECKON nedopManuu, peKpUCTALTU3AUI |1
MEXaHUYECKHE CBOMCTBAa METAJJIOB U CILIABOB. YIIpyras W IUIaCTHYECKas Je-
¢dopmarus. CtpoeHue miaacTUYecku AeOpMUPOBAHHBIX METAJUIOB U CIUIa-
BOB.

[1-7]

(OCHOBHBIE THIIBI IHATPAMM COCTOSIHHMS CIVIABOB.

[locTpoeHHEe M Ha3Ha4YeHHE AUarpaMM COCTOSIHUS CIUIaBOB. JlMarpammel
CIUIaBOB 00pa3yloIlMX HEOrpaHWYEHHbIE TBEP/bIE PACTBOPHI, OrPAaHUUECHHBIE
TBEp/bIe PacTBOPHI. JlnarpaMMbl COCTOSIHUS CIUIABOB, KOMIIOHEHTHI KOTOPBIX
MMEIOT NOJUMOP(dHBIE IPEeBpalllEHUsI.

[1-7]

/KeJie30 U criaBbI Ha €ro OCHOBe.

KoMmmoneHTsl U (a3l B cuUcCTEME XKelle30-yriiepoa: (hepputr, ayCTeHUT, Iie-
MEHTHUT, kuaKas (aza. MexaHuueckre CMeCH: TEPIHT, JeAeOypUT: IBTEKTHU-
Ka, HBTeKTOM]. Kpucramimzamus CIUTaBOB >Keje30-IieMeHTUT. PDa3oBbie U
CTPYKTYpHBIC U3BMEHEHUS B CIIJIaBaX JKEJI€30-1IEMEHTHT.

[1-7]

O01mMe 1M0JI0KeHNsI TEPMUYECKOH 00padoTKH cTAJM.

OcHOBHBIE BU/IBI TEPMUUECKON 00paboTku. Teopust Tepmuueckoil o0paboTku
cramui. dazoBbIe MpeBpalleHus B cIjlaBax xenes3a. [Ipespamenue GpepputHo-
KapOWIHON CTPYKTYpHI B ayCTEHHT NpH HarpeBe. /lmarpamMma m3oTepMude-
CKOTO pacriajia ayCTeHHUTA.

[1-7]

XHMMHKO-TepMHUYecKas 00padoTKa cTaju.

YcnoBus HE0OXOIUMBIC JUISI MPOTEKAHHUS TPOIecca XUMHKO-TEPMUIECCKON
00paboTku. lleMeHTanMs CTANBHBIX U3ACIIUNA: HA3HAUYCHHE, CTIOCOOBI, PEXKH-
Mbl. TepMuueckast 06paboTka 1mocie neMeHTaIuu.

[1-7]

Jlerupymoimme cTajad 4 CIJIABBI.

BnusiHEe JETUPYIOIIUX 3JEMEHTOB Ha CTPYKTYPY, HPOIIECCHI MPEBpAIICHUs
1 TEXHOJIOTHIO TepMUYecKoi oOpaboTku ctanu. [Ipuunnel BBenenus. O0Opa-
30BaHKE W MPEBPANICHNAE aYCTEHUTA B JICTHPOBAHHOM CTaIIH.

[1-7]

KoHcTpyKIMOHHBIE CTAJIN U CILIABDI.
TpeboBanusi, mpenbsBiIsieMble K KOHCTPYKIMOHHBIM CTalIsIM. BriusiHue neru-
VIOIIMX JIEMEHTOB Ha CTPYKTYPY U MeXaHHUYeCKue cBoicTBa. Bribop Mapku

[1-7]




Harpy>kK€HUs1 U CEYCHMUSL.

CTaJIn OJIA I/I3ILGJII/II\/JI OIMPCACIICHHOI'0 Ha3HAYCHHUA B 3aBUCUMOCTHU OT YCHOBPIP'I

IlepeyeHb NpPaKTHYECKUX 3aAHATHH

Bcero Yu4eOHo-
Tema s1abopaTopHoro 3ansaTus. Bonpocsl, orpadarbiBaemble Ha J1a00- 4acos MeToaHuYe-
PATOPHOM 3aHATHH ckoe obec-
neyeHue
1 2 3
N3yuyenne 3aBMCUMOCTH MEKAY CTPYKTYPO# H 6 11
CBOIICTBAMM YYyTI'YHA.
N3y4yenue cTpyKTypsl pa3HbIX BUJIOB UyTYHOB M YCTaHOBJICHUE B3aUMOCBSI-
3U MEXKJ1y MUKPOCTPYKTYPOM M CBOMCTBaMU.
MapkupoBka 3JIeKTPOTEXHMYECKHX M KOHCTPYKIMOHHBIX MaTepHa- 6 13
JoB. [IpuMmeHeHune CTyqeHTaMu 3HaHUM, ITOJIYYEHHBIX IIPU U3Y4YEHHH TEO-
PETHYECKOM YacTH Kypca, K MPaKTUYECKOMY PELIEHUIO 3a7a4 110 03HAKOM-
JICHUIO C MPHHATOW OTEYECTBEHHOW Kiaccuukanueil u 0003HAYECHUSIMU
METaJUIOB, CILIABOB, MPOBOJOB, KaOenel W HAyYHThCS pacn(pOBBIBATH
5T 0003HAUCHMSL.
IlocTpoenue 1uarpamMM COCTOSIHHS € IOMOLIBIO paBuJa ¢as. 4
IlepeyeHb 1a00PATOPHBIX 3aHATHH
Bcero YueOHo-
Tema 1aGopaTopHoro 3ansaTus. Bonpocsl, oTpadaTbiBaemble Ha J1a00- 4yacos MeToauYe-
PATOPHOM 3aHATHHU cKoe obecrne-
yeHHue
1 2 3
HN3MepeHue TBEPpAOCTH MATEPHUAJIOB. 4 11
OmnpeneneHye TBEPIOCTH MaTEPUATIOB Pa3HBIMU METOAAMHU
Mertannorpadguyecknii MeTox MccIeJ0BAHUSI METAJLIIOB U CIIJIABOB. 4 9
MukpoaHanus, onpeaeaeHle CTPYKTYpbl METAJUIOB C TOMOIIbI0 MUKPOCKO-
na.
Makpockonu4ecKuii MeToJ UCCJIeI0BAHUA MeTA/UI0B U CILIaBOB. Mak- 4 8
poaHanu3, ONpeaesIeHne CTPYKTYPhl METAINIOB C TIOMOIIIBIO JTYIIbl UM HEBO-
OPYKE€HHBIM TJ1a30M.
TepMuueckas 00padoTKa YriIepoaUuCTOl CTAJIN. 4 11
3amanus 11 CAaMOCTOATEIbHOM Pa0d0ThI CTYICHTOB
Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3aJaHUsA) Bcero Y4ebHo-
4acoB | MeTOANYeCKoe
ob0ecrieyeHmne
1 2 3
[Ipouecc kpuctammsanuu. [lnaBnenne metamoB. MexaHu3M KpUCTaJLIN3a- 6 [1-7]
nuu. JlenaputHasa ctpykrypa. IIponeccsl 3apokaeHuss U pocTa KpUCTAIIIOB.
Bimstnue nmpumeceil 1 HECOBEPIIEHCTB Ha IMpOLECC KpUcCTau3anuo. Mo-
mudunuposanre. CTpoeHHE METAJUIMYECKOTO CIUTKA.
JnarpaMMbl COCTOSIHUS CILJIABOB OOPa3yIOIIMX XUMHUYECKHUE COCIUHECHUSI. 6 [1-7]
[Tpoueccrl mpoTekaronue npu Kpuctauinzanuu. Kpurtnyeckue Touku nua-
rpaMM cocTosHud. JIunus nuksuayc, conunyc. [IpeaensHas pacTBOPUMOCTb.
OBTeKkTHKa. KpuBbIE OXJIaXIEHHS YUCTBHIX METAJUIOB. 3aBUCHUMOCTh CBOWCTB
CIUIaBOB OT UX CTPOEHMSI U XUMHUYECKOI'O COCTABA.
Hakiierr, Bo3BpaT, pekpuCTaIU3aMsa. XOJIOAHAs, Tropsdas aehopMaIivi. 6 [1-7]




OO011ast XapaKTepUCTHKA MEXAaHMUECKUX CBOMCTB METAJIJIOB.

IlonaTne o auarpaMmax COCTOSHMsS TPOMHBIX CIUIaBoB. IIpeBpaleHus B 6 [1-7]
TpoMHBIX cIutaBax. Paspymenue MeramioB. HopManbHblE, KacaTelbHBIE
HanpspkeHus. PactaruBaronue U coxuMaronue HanpspkeHus. CBepXIiacThy-
HOCTh METAJUIOB U CILJIABOB: CTPYKTYpPHas, CYOKpUTHYECKasi. XPYIKOE U BsI3-
KO€ paspylleHHe. TpPaHCKPUCTAIUINYECKOE U MHTEPKPUCTAIUIMYECKOE pas-
pyumeHre. Xpynkui U BA3KUM HM3JI0Mbl. BiusHue HarpeBa Ha CTPYKTypy U
CBOMCTBa J1e()OPMHPOBAHHOTO MeTalula. MexaHW4YecKHe CBOWCTBA, OIpejie-
JsieMBbIE IIPU TMHAMMYECKUX UCIBITaHUAX. MexaHu4ecKue CBOMCTBA IIpU I1e-
PEMEHHBIX Harpy3Kax M3HAlIMBaHHWE MeETaUIOB. M3HOCOCTOMKOCTH. Bumsl
n3HamMBaHui. [IyTu NOBBIIEHHWS IIPOYHOCTH MeETALIOB. Buasl ynpodHe-
HU.

Knaccudukanus crutaBoB: cTainb ¥ 4yryH. BiusHue yriaeposa U HOCTOSTHHBIX 6 [1-7]
(TexHONOTHYECKUX) TpuMeced Ha cBoiicTBa ctanu. UyryH. Knaccuduxamms
YYTYHOB 10 (hopMe BKIIOUCHUH rpaduTa U CTPOCHUIO METATMYECKOW OCHO-
Bbl. CBOICTBAa U MAapKHUPOBKA CEPHIX UYI'YHOB. BBICOKONPOUYHBIN M KOBKHE
YYT'YHBI, UX COCTaB, CBOICTBa, MapKupoBKa. [IpuMeHeHne 4yryHoB.

Hopmamuzanusa cranmu. 3akanka cranu. OXJaxaaroniue cpeaa sl 3aKaliku: 6 [1-7]
BH/IbI, BOJHBIC PAacCTBOPBI, Macia, pacIljIaBbl COJICH, LIENOYEH U METaJIIOB.
HpOKaJII/IBaeMOCTI) M 3aKaauBaeMocCTh cTajau. CBA3b MCXKY IIPOKaAJIUBACMO-
CTBIO 1 KpHTH‘-IGCKOfI CKOPOCTBIO 3aKaJIKH, KpI/ITI/ILIeCKI/Iﬁ ANaMETP.
PazHOBUIHOCTH CITOCOOOB 3aKaJIKM: MPEPHIBUCTAs 3aKalIKa, 3aKajlka ¢ caMo-
OTITyCKOM, CTyIIEHYaTash 3aKajka, M30TepMuueckas 3akanka. OOpaborka
CTaJld X0JI0I0M. BO3HHMKHOBEHHE BHYTPEHHUX HANpPsUKEHUN. 3akajaouyHble
nedexTsl . OTIMyCK: HU3KOTeMIIepaTypHbIH, CpeIHETEeMITepaTypHBIH, BBICOKO-
TeMIiepaTypHbIil. [loBepXHOCTHAs 3aKaika.

XUMHKO-TepMHUUECKasi 00paboTKa CTaiu. YCJIOBHS HEOOXOIUMBIE ISl MPO- 6 [1-7]
TEeKaHUs Tpolecca XMUMHKO-TepMHUecKol o0pabotku. Hutpornemenrauus.
A30THUpOBaHUE CTaJbHBIX W3/ETUI, Ha3HAUeHHE U pexumbl. CBoiicTBa a3o-
TUpOBaHHBIX u3aenuid. lluanupoBanue, bopupoBanue. CunuiupoBaHHeE.
CymHocth mnpoueccoB. TemneparypHble YCIOBHUS W HACHIIIAIOIIME CPEJBI.
Juddy3noHHoe HaChIIEHHE METaulaMU; XPOMHUPOBAaHUE, AIUTHPOBAHHUE.
[ToBepxHocTHOE ynpouHeHue. CrnocoObl ynpouneHus. Haxnen. M3meHnenue
9KCIIJTyaTal[MOHHBIX XapaKTePUCTHK NOCIIE HAKIIeMna.

BistHue nerupyrommx 3J€MEHTOB HAa KMHETHUKY M XapakTep HU30TepMuYe- 9 [1-7]
CKOr0 INpEBpalICHUs] ayCTECHUTAa B IEPIUTHOW, ITPOMEKYTOUYHON M MapTEH-
cuTHbIX obnactsax. Kmaccudukanus nerupoBaHHON CTaJld MO PaBHOBECHOM
CTPYKTYpE, IO CTPYKType IOCIE OXJIAXICHUA Ha BO3AYyXE, IIO COCTABY, IO
Ha3Ha4YeHHI0. MapKupoBKa JETMPOBAHHON CTaJIN

CrpouTtenbHble HU3KOJIETHPOBAaHHbIE cTanu. ApMarypHsle cTaid. KoHCTpyk- 9 [1-7]
LIIOHHBIE IEMEHTYEMBIE JIETUPOBAHHBIE CTANHU. YIIy4lIa€Mbl€ JIETHPOBAHHBIE
ctanu. BeiGop ynyumiaemoi ctaiau B 3aBUCUMOCTH OT YCIIOBHI Harpy>KeHus,
TpeOyeMoil MPOYHOCTH U CeYeHUs u3lenuil. PeccopHo-IpyXKUHHBIE CTaH.
Knaccudukanust peccopHO-TIPYKUHHON CTaJI MO YPOBHIO MPOYHOCTH. AB-
ToOMaTHbIe cTanu. 1apuKOmOIIMITHUKOBBIE CTAJIH.

Oobpa3oBaTe/ibHbIE TEXHOJIOTUHU

Peanuzanus ocBOEHUS TaHHOM NHUCHUIUIMHBI 00ECIEeUYNBAETCS AOCTYIIOM KaXKJI0OTO 00ydJarolierocs K
0a3aM JaHHBIX U OMOIMOTEYHBIM (oHAAM, (HOPMUPYEMBIM I10 MOJTHOMY MEPEUHIO AUCITUTUINH (MOTYIICH )
OCHOBHOM 00Opa3zoBatenbHOM nporpamMbl. B BUTU nelicTByeT KOMIBIOTEPHBIE KJIACChl, B KOTOPBIX MPO-
BOJSITCS 3aHATHUS O PA3IMYHBIM TUCHUIUIMHAM HampaBiieHus «TeruiosHepreTuka U TEIUIOTEXHUKA», B
TOM YHKCJE U KJIAacChl 0OecreueHbl JOCTyoM K ceTu MHTepHeT Al caMOCTOSITEIbHON MOJITOTOBKU CTY-
neHToB. Ha xadenpe mmeeTcss KOMIBIOTEPHI C BO3MOXKHOCTBIO pabOThI B CHELHAIBHBIX IporpamMmmax u




JIOCTyIIa K COBPEMEHHBIM NMPOo(ecCHOHANBHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM CIPABOYHBIM U TOHUC-
KOBBIM CHCTEMaM, K TAaKUM Kak 0a3a JaHHBIX MEPUOJHMUECKUX U3TaHHH.

[TpoBoasTCS MHTEPAKTUBHBIC Yachl B TEUCHUH Y4eOHOM HArpy3ku 1o AaHHOW aucuuiuinHe. s at-
TECTaluu 00yJaIOIIUXCsl, UMEIOTCS 0a3bl OLIEHOYHBIX CPE/ICTB MO JAUCIHUILIMHE, B COOTBETCTBUH C YTBEp-
KJIEHHBIMU y4eOHBIM IJIAHOM U paboyeil MporpaMMoii, BKIIIOYAIOIINE CPEJCTBA MOATAMHOTO KOHTPOJIS
dopMHpOBaHUS KOMIETEHIMH (TEKYHIIM KOHTPOJIb YCHEBAEMOCTH W MPOMEXKYTOYHAs aTTeCTaIlus),
BKJTIOYAIOIIME: BOIPOCHI ISl CAMOIIPOBEPKH, BOIIPOCHI M 3aJlaHUsI [l CAMOCTOSITENIbHON paboThl, pede-
paThl UM JOKJIAAbI 110 TEMAM, BOIIPOCHI K 9K3aMEHY, TECTHI U1 KOHTPOJIS 3HAHUM.

q)OHI[ OLCHOYHbIX CPEACTB

@OH/ OLICHOYHBIX CPEJACTB MO JUCIHUILIUHE 00ECHeurBaeT MPOBEPKY OCBOCHHS IUIAHUPYEMBIX pe-
3yJITaTOB O00y4eHUs (KOMIETEHIUI U UX WHAMKATOPOB) MOCPEICTBOM MEPOIPHUATUN TEKYILEro, pyoex-
HOTO ¥ IIPOMEKYTOYHOI'O KOHTPOJIA 110 JUCLIUIUIMHE.

CBs13b MKy GOPMHUPYEMBIMU KOMIIETEHIIMSIMU U (hOpMaMH KOHTPOJISI UX OCBOEHUS MPEICTaBICHA B
crenyromen Tabaure:

Ne | HammenoBanue xkoHTposupyeMbix | Kox m HamMmeHOBaHME WH- HanmenoBanue
n/n pazzenoB (Tembl) JMKaTOpa JOCTUKEHUS OLICHOYHOT'O CPENCTBA
KOMIIETCHIIUI
Bxo1HOW KOHTPOJIb
1 BxoaHO0# KOHTPOIIB Bormpocs! BXOAHOT0 KOH-

TpoJ1si (MMCbMEHHO)
ATtTecTanus pa3aenoB, TEKYIIMHA KOHTPOJIb YCIIEBAEMOCTH

2 CtpykTypbl 1 (a3bl MeTaJUTHYe- 3-VK-1, V-VK-1, B-YK-1 | KomiokBuyM (IIMCbMEHHO)
CKHUX CILJIABOB
3 OcHoBbl Tepmuueckoit o6padot- | 3-YK-1, V-YK-1, B-YK-1, | KomiokBuym (TMCbEMEHHO)
ku. JlerupoBannsie ctanmu u cra- | 3-11K-1, V- TIK-1, B-TIK-1.
Bbl, UX IPUMEHEHHUE.

[TIpomexxyTouHas aTTecTanus

4 OK3aMeH YK-1, I[IK-1. Bormpocs! k 3x3aMmeny
(mucpMEHHO)
OneHouHbIE CPEACTBA I BXOAHOIO KOHTPOJIS MPEICTABIISAIOT COOOM BONPOCHI, KOTOPBIE 3aJat0TCs
CTYJEHTaM B MMCbMEHHOM (popme.
B kadecTBe OLIEHOYHOTO CpPEACTBA TEKYLIETO KOHTPOJSI MCIOJIb3YIOTCSI YCTHBIM W MHChMEHHBIH
OIIpOC, TECTUPOBAHUE.
B kauecTBe OLIECHOYHOrO CPEACTBA aTTECTALMK pa3felia MCIOJIb3YOTCA TECThI, HUTOrOBas KOHTPOJIb-
Has pabora.
J171s MpOoMeXyTOUHOM aTTecTaly MPeayCMOTPEHbBI 9K3aMEHAIIMOHHBIE BOTIPOCHI.
[To uroram oOyueHUs BBICTABISETCS SK3aMEH.

IlepeyeHb BONPOCOB BXOAHOI0 KOHTPOJISA:

1. Yem amopdHbIe TBEpbIe TeNla OTIMYAIOTCS OT KpUCTaInyeckux TBepabix Ten? Ilpusenure mpu-
Mepbl aMOP(HBIX TeJl.

2. B kakoM arperaTHOM COCTOSIHUM MOTYT HaXOJUTbhCS BEIIECTB?

3. Ilepeuncinre CBOKMCTBA METAIUIOB.

4. IlepeuncauTe CBOMCTBA HEMETAIIOB.

5. Kakue THITBI KPUCTAJUTMIECKUX PEIICTOK BHI 3HAETE?

Bonpocsl k pazmeny Ne 1

1) ATOMHO-KPUCTAJUTUYECKOE CTPOCHUE METAJLIOB.

2) Kpucramausarus METauIoB.

3) Tloaumopdusm MeTaLIoB.

4)  JlehexThl KPUCTATUTHIECKOTO CTPOCHHMS.

5) MeraIMYECKUE CIUTaBhI.

6) Jledbopmanus u ee BUIBL.

7) JlnarpaMMbl COCTOSIHHSI IBOWHBIX CILJIABOB.



9) Mpaswuio ¢as.

10) Cps3b MeXIy CBOHCTBaMH CIUIABOB M THUIIOM JUarpaMMbl cocTosiaus (mpaBuio KypHakosa)

11) Huarpamma «OKeneszo - yriepoay. XKene3oyraepoaucTble CIUIaBbl; XapaKTEPUCTUKA KOMIIOHEH-
TOB, (ha3 U CTPYKTYP.

12) Jluarpamma COCTOSIHMSI CILJIABOB K€JI€30-1[EMEHTHT.

13) CTpyKTYpHI CTaJel 1 YyTyHOB.

Bonpocsl k pa3neay 2

1) IMonsitre o TepMudeckoii 00pabOTKe CIIABOB.

2) AuarpamMma U30T€pMHUUECKOTO pacraja ayCTeHUTA.

3) OTxur 1 HopManu3alus CTaJeH.

4) 3akanka cTayim.

5) OTyck cTajiu U ero pa3HOBUIHOCTH.

6) Tepmomexanuveckasi 00OpadoTKa.

7) XumMuKo-TepMuieckasi oopadoTka.

8) JlernpoBannslie cranu (BiusHue JI9).

9) Kimaccudukanmst 1 MapKupoBKa JIETHPOBAHHBIX CTAJICH.

10) KoHCcTpyKLIMOHHBIE CTAJIH.

11) ucTpyMeHTalIbHBIE CTAIH U CILIABBI.

12) Cranu crienuaibHOTO Ha3HAYCHUSI.

13) Menp u MeziHbIE CILIaBBl.

14) AnroMUHNEBbIE U MarHUEBBIE CILIABHI.

15) Marnuii u ero cruiaBbl.

16) Tutan u ero cIuiaBbl.

17) CocraB u xinaccupuKaus miacTMacc.

18) TepmoracTUYHBIE MIACTMACCHI.

19) TepMOpeaKTUBHBIC TIACTMACCHI.

20) Pe3uHa u pe3nHOno100HbIE MaTepHAIbI.

21) Ctpoenue, kiaccuuKalys U CBOMCTBA MOJIUMEPOB.

22) KoMno3u1MOHHbIE MaTepUaIbl, KJIACCU(PHUKALUSA U METObI OTyYSHHUSI.

Bonpocs! k 3k3amMeHy

1. Ctpoenue u cBOWCTBA METAIOB. THITBI KPUCTAJUIMYECKUX PEIIETOK.

2. JledeKThI KPUCTANTUYECKOHN PEIIETKH METAIIJIOB.

3. MexaHu3M Mpolecca KpUCTALTU3AIMH MeTaIUI0B. CTPOCHUE CITUTKA.

4. ®opMupoBaHue CTPYKTYphI 1e(OPMUPOBAHHBIX METAJJIOB U CILJIABOB.

5. CTpoeHune METaNIMYeCKUX CIIJIaBOB.

6. [TpaBmiio ¢a3 ['nb6ca.

7. J[ImarpamMMa COCTOSTHUS CIIIIABOB, O0Pa3yIOIINX XUMHUECKOE COSAMHEHUE.

8. JImarpaMMbI COCTOSIHHS CTUIABOB MX IIOCTPOCHUE M HA3HAYCHUE.

9. /ImarpaMMa COCTOSIHUS CIIJIAaBOB C HEOTPAHWYEHHOW PAaCTBOPUMOCTHIO KOMITOHEHTOB B TBEPIOM
COCTOSTHUH.

10. JImarpamMma COCTOSTHUS CIIJIABOB, HCITBITHIBAIOIINX MTOJUMOP(HBIE MPEBPAICHHUS.

11. JImarpamMMa COCTOSTHHSI CIUTAaBOB C OIpaHMYEHHON pPacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
COCTOSTHUH.

12. JImarpamMma COCTOSTHUS CITJIaBOB, 00Pa3yIOIINX MEXaHUIECKHAE CMECH.

13. VYmporeHHas fuarpaMma COCTOSIHUSI CHCTEMBI JKeJIe30-T[eMEHTHT.

14. TIpaBuiio OTpe3KOB.

15. KomnoHeHTHI 1 (pa3bl B CIIaBax kKeje3a ¢ yriIepoaoM.

16. TpeboBanus, MpeabABISIEMbIC K KOHCTPYKIIMOHHBIM MaTEpHaIaM.

17. KoHCTpyKIMOHHAs MPOYHOCTh METAJIJIOB U KPUTEPUHU €€ OLIEHKH.

18. BnmsHMe mpuMeceit Ha CBOMCTBA CTaJICH.

19. BnmsHue yriepoaa Ha CBOWCTBA CTaJeH.

20. Knaccudukaius yriepoaucTol CTaIH MO CTPYKTYpE, MO CIOCO0Yy MPOU3BOJCTBA U PACKHCIIE-
HUS, TI0 KaYECTBY.



21. Cranu 0OBIKHOBEHHOT'O KQUeCTBa U KaUeCTBEHHBIE.

22. Bwuapl yyryHOB. MHKpPOCTPYKTYpa CBOWCTBA MapKUPOBKA.

23. OOmme cBeJeHH 0 TePMOOOPaOOTKE.

24. Bwuapl TepMUYeCKOl 00paOOTKH METAJIIOB.

25. TlpeBpamieHus B CTajJH IIPH HATPEBe.

26. IlpeBpamieHus B CTaJIH P OXJIKIACHUU.

27. Jlmarpamma U30TEPMHUYECKOTO Pacrajia ayCTeHUTA.

28. Omxur, HOpMaJIHU3aIlHs, CTAPCHHE.

29. Ormyck B cTany.

30. TloBepxHOCTHAsI 3aKalKa B CTAJH.

31. MapTeHcUTHOE IPEBPAILCHUE B CTAJIH.

32. TlonHas u HeToJIHAS 3aKajKa CTallu.

33. IIpokanuBaeMOCTh CTaH.

34. CriocoObl 3aKaJIKH CTaJH.

35. OCHOBHBIE JIUTHPYIOUIHNE IEMEHTHI B CTAJISAX, X BIMSHHUE HA CBOICTBA CTaJIEH.

36. YnpouHeHHE TOBEPXHOCTH METAJIOB IJIACTUIECKUM J1e(DOPMUPOBAHHEM.

37. O6mme cBenenus o XTO.

38. LlemeHTalysi 1 HUITPOLIEMEHTAIUS CTAIH.

39. A3zoTHpOBaHWE M HUTPOIIEMEHTALIUS CTAJIH.

40. uddysnonnas MeTaIn3arms.

41. Kmaccudukamnus JICTUPOBAHHBIX CTalel (IO PaBHOBECHOW CTPYKType, MO CTPYKType TOCie
OXJIX/ICHUS HAa BO3/AYXE, 110 COCTaBY, 110 HA3HAUCHHIO).

42. llemeHTyeMbIe H yaydlllaeMble KOHCTPYKIIMOHHBIE CTAJIH.

43. CrpouTenbHbIC M aBTOMAaTHBIE CTAJIH.

44. JXaponpouHble U KapOCTONKHUE CTAJIH.

45. KoppO3HOHHOCTONKHE CTaIH.

46. H3HOCOCTOMKHE CTaNH.

47. PeccopHONpYXHUHHBIE, TOIIATTHUKOBBIE KOHCTPYKIIHOHHBIE CTAIH.

48. HWHCTpyMEHTalbHbBIE CTANIM JUIS PEXKYIIEr0 HHCTPYMEHTA. YTJIEPOIUCThIE U JISTHPOBAHHBIC MH-
CTpyMEHTAJIbHBIE CTAIIH.

49. BpICTpOpeKyIIre HHCTPYMEHTAIBHBIE CTATA M TBEP/IbIE CILIABBI.

50. TuraH u ero craBbl (CBOHCTBA, JETUPYIOIINE dJIEMEHTHI, TepMUUecKas 00paboTKa, MPOMBIII-
JICHHBIE CIUIaBbI, IPUMEHEHNE, MAPKUPOBKA).

51. AmoMUHUHN M €ro CIUIaBbl (CBOMCTBA, JETHPYIOIIUE dJIEMEHTHI, TEpMHUUecKas 00padoTka, mpo-
MBIIJICHHBIE CIUIABHI, TPUMEHEHHE, MApKUPOBKA).

52. Marnwii u ero criaBbl (CBOHCTBa, JETUPYIOIIUE dJIEMEHTHI, TEpMUUecKas 00padoTKa, MPOMBIIII-
JICHHBIE CIUIaBbI, IPUMEHEHNE, MAPKUPOBKA).

53. Menp u ee cruiaBbl (CBOWCTBA, JISTHPYIOIINE AIEMEHTHI, TEPMHUECKasi 00padoTKa, MPOMBIIILICH-
HBIE CIIaBBI, IPUMEHEHUE, MAPKHPOBKA).

54. TlonsTue o HeMeTauMuecknx Marepuanax. Kimaccudukanus moaumepos (1o coctasy, 1o ¢op-
Me MOJIEKYJI, 10 (pa30BOMY COCTOSIHHIO, TTO OTHOIIIEHHUIO K HATPEBY).

55. Oco0eHHOCTH CBOMCTB MOJUMEPHBIX MaTepHalioB (OpUEHTAIIMIOHHOE YIPOYHEHHE, peslaKcallu-
OHHBIE CBOWCTBA, CTApEHHE MOJIMMEPOB, PaliaKCallHOHHASI CTOUKOCTD, aATE31N ).

I kaJjabl oneHKH 00pa3oBaTeJIbHbIX T0CTHKEHUIN !

No basel 3a Bug TpebGoBaHus K 3HAHUAM
- paboTHI
YO BX -9-10 | MakcuMajbHbIH Oajul BBICTABISACTCS MPH IMOJHOM M IPABHILHOM BBINOJHCHHH
YOJIP -5 3aJIaHA, TITYOOKOM M TIPOYHOM YCBOEHHUH CTYIEHTOM IIPOTrPaMMHOTO MaTepHala,
1 YO3n-5 YETKOM HM3JI0’)KCHHU TTOCTAHOBOK 33]1a4, aJTOPUTMOB U PE3yIhTaTOB PEIICHUS 3a-
KJI-9-10 Jla4, BBIBOJIOB IO pe3yJbTaTaM paboThl, TOTOBHOCTH BBHITIONHSTH JAaHHYIO paboTy
KP -9-10 B ITPAKTHKE.
5 YO BX —7-8 | JlauHbIit Oaji1 BRICTABIACTCS MPH MOJHOM U IPaBHJIBHOM BBINOJIHEHHH 3a[aHHH, YCBO-
YO JIP -4 €HUM CTYJICHTOM NPOrpaMMHOI0 MaTepHaia, YETKOM H3JI0KEHUM TOCTAaHOBOK 3ajiad,




YO3n-4 AITOPUTMOB U PE3yNBTAaTOB PELICHMUs 3a/1a4, BEIBOJOB 10 Pe3yJbTaTaM paboTbl, TOTOB-
KII-7-8 HOCTH BBIIONIHATH JAHHYIO paOOTy B MPAKTHKE, HO HEKOTOPHIE BOMPOCKHI M3JIaraeT He-
KP-7-8 TIOCJICIOBATENBHO, IOMYIICHBI HETOUHOCTH.
YOBX -6 JanHpiii 6ai BeICTaBIsETCA CTYACHTY IPU BBIITOJHEHUH Pa0OOTHI, HO y CTY/IEHTa
YO JIP -3 HET MOJHOTO MOHUMaHHA TOCTAHOBOK 3a]]a4, METOJIOB U PE3yJIbTaTOB PELICHUH.
3 YO31-3
KJII-6
KP -6
YO BX <6 O1eHKa «HEYIOBIETBOPUTEILHO» BBICTABISICTCSA CTYICHTY, KOTOPBIH HE MOJHO-
YO JIP <3 CTBIO BBIMOJHMI paboTy, HE OCBOWJI 3HAUYMUTENBFHON YacTH MPOrPaMMHOTO MaTe-
4 YO 31<3 pualia, JOMyCKAaeT CYIICCTBEHHBbIC ONIMOKM MPH TPAKTOBKU MOCTAHOBOB 3aj1ad,
KJI <6 METO/IOB PEIICHHH, ITOTyUYeHHBIX Pe3yIbTaToB.
KP <6
banabl
(uroroBoi OcBoenue
N N . TpedoBaHus K 3HAHUSAM
pPEUTUHIOBOI | KoOMIeTeHUMii
OLIEHKH)
100-85 IIponBunyThiii | OTBETHI HA MOCTaBJIECHHBIE BOMPOCH! MOJHBIE, YETKHUE U pa3BEpHYyTHIE.
YpOBEHb Pemrenust 3agau  JOTWYHBI, JOKa3aTeNlbHBl M JIEMOHCTPUPYIOT
aHAJIMTUYECKHE M TBOPUECKUE CITIOCOOHOCTH CTYACHTA.
84-70 Cpennnit JlaroTcs mosHBIE OTBETHI Ha TIOCTaBJICHHBIE BOMPOCHL. [lokazaHo ymeHue
YPOBEHb BBIICJIAT TPUUYMHHO-CIEACTBEHHBbIE CBsi3H. Ilpu pemenun 3amgad
JOMYUICHbl HE3HAYWTEJbHBIE OIIMOKH, WCIPABJICHHBIE C ITOMOILBIO
«HABOJSILUX» BOIPOCOB MPENOJaBATEIS.
69-60 bazosebrit OTBeTHl Ha BOINPOCHI W PEIICHUS] TOCTaBICHHBIX 3a/a4 HEJOCTATOYHO
YPOBEHb nosHble. JIorMka M IOCIEeNOBAaTENILHOCT B PELICHWH 3a1ad HMEIOT
HapyueHus. B oTBeTax 0TCyTCTBYIOT BBIBOJIBI.

CTy,I(CHT, HOJ'Iy‘II/IBH_II/II\/'I MeHee 60% OT MakcHMalIbHOIO Oaiia 3a pasaci JUCHUIUINHBI UKW IIPpOME-
JKYTOUHYIO aTTECTAllUI0, CHUTACTCA HCATTCCTOBAHHBIM I10 JaHHOUN JUCLMILIMHE.

Taﬁnnua AJIS AHAJIHU3A COOTBECTCTBUA U B3AMMHOI0 IMEpeCcuY€eTa OLCHOK B PA3JTUYHBIX IIKAJJaX

Cymma Ouenka no 4-x Oueric
0aJ1J10B 0aJbHOM HIKaJe 3auer a I'panauis
(ECTS)
90 - 100 5 (OTIUYHO) A OTJINYHO
85— 89 B OYEHb XOPOUIO
75-84 4 (xoportio) SAUTEHO C XOpOIIO
70-74
D YIOBJIETBOPUTEIBHO
65-69 3 (YIOBIETBOPUTENHHO)
60 — 64 YA P E MIOCPEJICTBEHHO
HE
Huxe 60 | 2 (Hey10BIIETBOPUTEIHHO) SAUTEHO F HEYJI0BJIETBOPUTEIIBHO

Y4eOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE O0ecTeuyeHne Y4eOHOM TN CIUIIINHBI
OcHoenas tumepamypa

1. 3emckoB 0. I1. MarepuanoBeaenue yue6Hoe nocodue / FO. I1. 3emckoB. — Cankr-IlerepOypr:
Jlaus, 2019. — 188 c. https://e.lanbook.com/reader/book/113910/#1

2. MarepuasioBeJJeHHE 1 TEXHOJOTHH KOHCTPYKIIMOHHBIX MaTepuanoB: yueOHuk / O. A. MacaHckuii,
B. C. KazakoB, A. M. Toxkmun [u gp.]. — KpacHoapck: COY, 2019. — 336
c. https://e.lanbook.com/reader/book/157550/#1

3. Apramonos, E. 1. MatepuanoBeneHie 1 TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepUaoB: yuyeOHOe
nocobue / E. Y. Apramonos, M. C. IIpuka3uukos, B. B. lluraesa. — Camapa: Cam['AY, 2018. — 248
c. https://e.lanbook.com/reader/book/113421/#1



https://e.lanbook.com/reader/book/113910/#1
https://e.lanbook.com/reader/book/157550/#1
https://e.lanbook.com/reader/book/113421/#1

4. bypeiii, I'. I'. MarepuanoBenenue. TeXHONOTHS KOHCTPYKLIMOHHBIX MAaTEpUaloOB: Y4eOHO-
metonudyeckoe mocoobme / I. TI. Bypeii. — Owmck: CubAJU, 2019. — 222
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Humepnem-pecypcol

[TouckoBeie cucTeMbl HHTEpHETa Yandex.ru, google.ru, rambler.ru mo KOHKpPETHBIM BOTpocam 00b-

€KTa MIOUCKa.

MarepuajibHO-TeXHUYECKOE O0ecnedeHue TUCHUIIMHBI

Jlabopatopus kadeapsr BUTU «MartepuanoBenenne», OCHaIIEHHAs: METAUIOrpapUIeCKUMU MUKPO-
ckormramu mox. MUM — 6, MUM — 7; tBepaomepamu bpunemns, PokBemra u Bukkepca; neusro aiis
HarpeBa, a Takke: 0akM ¢ OXJIaXJAIOUIMMU KHUAKOCTAMU; IaKaThl: «/luarpamma sxene3o-yriaepoa» u
«JlmarpaMma M30TEpMUYECKOIO paclaja ayCTeHUTay; cTeHIbl: «HepHble U 1BETHbIE MeTalibly, «Hewme-
TaJNIMYECKUE MaTepHalbl»; KOMIUIEKThl Makpo- U MUKpOIUIU(OB; anb0OMbI ¢ GoTorpadusiMu MUKpPO-
CTPYKTYp METaJJIOB U CIIJIAaBOB; MAPOYHHUK CTajlel U CIUIaBOB; 00pa3libl cTajel pa3Iu4HbIX MapoK.

B03MO0XHOCTB MCIOJIB30BAHUS 3JIEKTPOHHBIX M3JaHUM BO BPEMS CaMOCTOSATEIbHON MOATOTOBKH CTY-
nentoB, BUTU oGecneunBaer obydaromuxcs pabounuM MECTOM B KOMITBIOTEPHOM KJlacce C BBIXOJOM B
HHTEepHET B COOTBETCTBUH C 00bEMOM U3y4aeMbIX TUCIUTUIMH.

B Hanmuuum MMEIOTCS ayIUTOPUH C MYJIbTUMEAUHHON TEXHUKOUN I MpocMoTpa GUILMOB, IIPE3CH-
Talui 1 BUACOPOIUKOB. VIMeI0TCs JTUIIEH3MOHHbIE CTIPAaBOYHUKH U 0a3bl JaHHBIX.

B BUTU umeercst 6ubmnoTeka HAy9YHO — TEXHUYECKOM, TIEPHOUUCCKON JTUTEPATYPHI, C ICUCTBYIO-
IIUMU CTaHAapTaMH, HacuuThIBaromas okoiao 600 mo3ummii.

YuyeOHO-MeTOAUYEeCKHEe PEKOMEHAAUM J1JISl CTY/IEHTOB

1. YkazaHus 11 npoCaylnuBaHusl JICKIHI

[lepen Havanom 3aHATHI BHUMATEIbHO O3HAKOMUTHCA C Y4EOHBIM IJIAHOM MPOBEICHUS JIEKUUN U
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CIHCKOM PEKOMEHIOBAHHOW JIUTEPATYPHI.

Ilepen mocemeHneM O4epeqHON JIEKIIMM OCBEKUTH B MAMSATH OCHOBHBIE KOHLENIUHU MPOWJIEHHOTO
panee marepuana. [loaroroBuTh npu HE0OOXOAMMOCTH BOIIPOCH MpernoaaBaTento. He Hano onacarbes, 4To
BOTIPOCHI MOTYT OBITh MIPOCTHIMH.

Ha nexiium ocCHOBHOE BHUMAaHME CIIEAYET YACHATh HE (GOpMyliaM M MAaTEeMaTHYECKUM BBIKIIAKAM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, OIPECIICHUSIM U IIOCTAHOBKAM 3a]1a4.

B mpouecce n3ydyeHus JIEKIUOHHOIO Kypca HEOOXOIMMO IO BO3MOKHOCTH 4YacTO BO3BPALLATHCS K
OCHOBHBIM MOHATHUSIM U METOJaM peIIeHUs 3a7a4 (37eCb BO3MOXXEH BBIOOPOUHBIA KOHTPOJIb 3HAHUH CTY-
JICHTOB).

KenarenpbHo MCNIONB30BaTh KOHCIEKTHI JEKIUH, B KOTOPBIX MCHOJIb3YETCs MPHUHSATAs PEnoiaBare-
JIeM cucTeMa 0003HauYEHU .

st 6onee moapoOHOTO U3yYeHHs Kypca CiieqyeT paboTaTh ¢ PeKOMEHI0BAaHHBIMH JTUTEPATYPHBIMH
UCTOYHHUKAMHU ¥ BHOBB TMOSIBJISIOIIUMUCS HCTOUHHUKAMH.

2. Vka3aHus U y4acTusl B MPAKTUYECKUX 3aHATUAX

[lepen mocemieHneM ySCHUTh TEMY IPAKTUUECKOIO 3aHATUS U CAMOCTOSITEJIbHO U3YYUTh TEOpPETUYE-
CKH€ BOIPOCHI.

B koH11e 3aHATHS IPU HEOOXOUMOCTH BBISICHUTD Y TIPEIOJaBATENs HESICHBIE BOIIPOCHI.

OCHOBHBIE Pe3yJIbTaTHI BHIIOTHEHUS PA0OTHI HEOOXOAUMO pacrevaraTh.

3. Yka3zaHus JUis BBIIOJIHEHHS Ta00paTOPHBIX padoT

Cobmronats TpeOOBaHUS TEXHUKU OE30MACHOCTH, IS YEeTO MPOCIyIIaTh HEOOXOMMBIE pa3bICHEHHS
0 MPaBUJILHOCTH TOBEJICHUS B J1aOOpaTOPHUH.

[lepen BbIMOJIHEHNEM JIAOOPATOPHOW pabOTHI IPOBECTU CAMOCTOSITENILHO MOATOTOBKY K paboTe u3y-
YUB OCHOBHBIE TEOPETHUUECKUE MOJIOKEHUS], 3HAHUE KOTOPBIX HEOOXOIMMO JIJIsi OCMBICIIEHHOT'O BBIIIOJIHE-
HUS paboTBHI.

B mporiecce BbImoHEeHUS paObOTHI CIIEAYET MOCTOSTHHO O0IIATHCS ¢ MPENoIaBaTeieM, He IOIyCKas 1o
BO3MOYXHOCTH HETPABUIIbHBIX JEHCTBUM.

OcHOBHBIE PE3yNbTAThl SKCIIEPUMEHTOB HEOOX0IMMO 3aUKCUPOBATh B MNCbMEHHOM BUJIE.

[Ipu cnade 3auera mo paboTe MOATOTOBUTH OTUET O MPOJETAHHON padoTe, Ie OJKHBI OBITh OTpa-
YKEHBI OCHOBHBIC PE3YJIbTaThl U BHIBOIBI.

4. Yka3aHus 17151 BBIIIOJIHEHUS CAMOCTOSITEIbHON pabOThI

[TosryunTs y mpernoaaBartens 3a/laHue U CIUCOK PEKOMEHA0BaHHOM nuTepaTypsl. M3yuenue teopeTu-
YECKUX BOINPOCOB CJIEAYET MPOBOJIUTH MO BO3MOXKHOCTH CaMOCTOSITENIBHO, HO MPH 3aTpyAHEHUIX oOpa-
IaThCs K MPENo/iaBaTeto.

[ToAroTOBUTH MUCEMEHHBINM OTYET O IPOJICTaHHOM padoTe.

[Ipu BbIMOTHEHUH (PPOHTANBHBIX 33JaHUM MO YCMOTPEHHIO IMpernojaBareist padoTa MOXKET ObITh
OlleHEeHa 0e3 MUChbMEHHOr0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI, NMPU YCIOBUU aKTHUB-
HOM caMOCTOSITENbHON PaOOTHI.

[ToaroTOBUTE OTBETH HA KOHTPOJIBHBIE BOITPOCHL.

Takum 06pazoM, caMocTOsITeNIbHAsA padoTa CTY/IEHTOB SBJISETCS HEOOXOJUMBIM KOMIIOHEHTOM IOTY-
YEHUSI MOJTHOLIEHHOTO BBICIIET0 00pa30BaHusl.

MCTO)]I/I‘ICCKI/IC PEKOMECHIAIINNA JIsA l'lpel'lOl[aBaTeJleﬁ

1. Ykazanus it npoBeAeHUS JICKIAN

Ha nepBoii BBOAHOM JIEKINH clienaTh 00muii 0030p cofepaHus Kypca U OTMETHTh HOBbIE METObI U
MOJIXO0JIbl K PEUICHUIO 3aj]a4, pacCMaTpPUBAEMbIX B Kypce, TOBECTH O CTYJEHTOB TpeOoBaHUs Kadeapsl,
OTBETHUTbH Ha BOMPOCHI.

[Tpu MoOAroTOBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOJUMO MPOAYyMaTh IJIaH €ro MPOBENEHUs, CoAep-
’KaHHe BCTYIMUTENbHOM, OCHOBHOM M 3aKIIIOYUTENIbHOMN YacTH JIEKIIMU, 03HAKOMHUTHCSI C HOBUHKaMH y4e0-
HOW M METOINYECKOH JIUTepaTypbl, MyOJUKALUSAMH MEPUOJUUECKON MeYaTu 10 TeMe JIEKIIUOHHOIO 3aHs-
TUS. YTOUHUTH IUIaH IPOBEIEHUS CEMUHAPCKOI0 3aHATUS IO TeMe Jiekuuu. [lepen n3noxkeHneM Texkyuie-
ro JIEKLIMOHHOTO MaTepHrajla HAlOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUIHYTBIX Ha MPEIbIIYIHIUX JCKIHUIX.
C 3T10i1 Lenbio 3aaTh HECKOJIBKO BOIPOCOB AyIUTOPUU M OCYILECTBUTH BHIOOPOUHBIH KOHTPOJIb 3HAHUS
CTY/IEHTOB.

B Xone neKIMOHHOrO 3aHATUS NPENojAaBaTellb JOJDKEH Ha3BaTh TEMY, y4eOHBbIE BONPOCHI, 03HAKO-
MHUTb CTYJIEHTOB C MEPEYHEM OCHOBHOW U JONOJHUTEIBHOU JUTEPATyphl 1O TeMe 3aHATusA. PackpbiBas



coJiepKaHre y4eOHBIX BOIPOCOB, aKIIEHTUPOBATH BHUMAHHE CTYJICHTOB HAa OCHOBHBIX KaTErOpHUsX, sBIIE-
HUSX U IPOIECCaX, OCOOCHHOCTAX MX MpPOTeKaHMsA. PacKpbhIBaTh CYIIHOCTh M COJEPYKAHHME Pa3THUHBIX
TOYEK 3PCHUS M HAYYHBIX MOJIX00B K OOBSICHEHHUIO TEX MM UHBIX SBJICHUHN U MPOIIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBATH COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETHUYECKUM BO-
npocam. IIpuBoguts npumepsl. 3agaBaTh IO XOAY U3JIO0KEHUS JEKLIMOHHOIO Marepuaja pUTOPUYECKUE
BOIIPOCHI ¥ CAMOMY /IaBaTh Ha HUX OTBET. ITO COCOOCTBYET aKTUBU3ALIUU MBICIUTEIILHON JESITEIbHOCTH
CTYZCHTOB, TIOBBIIICHUIO UX BHUMAHUS M MHTEpEca K MaTepually JEeKIuH, ee cojaepkanuto. Ilpenonasa-
TEJIb JIOJDKEH PYKOBOAHMTH Pa0OTOW CTYIEHTOB MO KOHCIEKTHUPOBAHMIO JICKIIMOHHOTO MaTepuaia, Moj-
YEepKUBATh HEOOXOAUMOCTh OTPAKEHHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHHH H3y4aeMOW TEeMbI, 0CO00
BBIJICIISASA, KaTErOPUANIbHBIN anmapaT. B 3akiIrounTeNbHOM YacTh JEKIMH HE00XOAUMO ChOpMYyITHUPOBATH
oOu1re BhIBOJBI IO TEME, PACKPBIBAIOIINE COIEP)KAHNUE BCEX BOIPOCOB, MOCTABICHHBIX B JIEKIMHU. O0B-
SBUTH IIJIaH OYEPEJIHOI0 MPAKTUUYECKOTO 3aHATHS, JaThb KPaTKUE PEKOMEHJAINU 10 MTOATOTOBKE CTYIEH-
TOB K cemMuHapy. Onpenenutb MECTO U BpeMs KOHCYJIbTALUU CTYAEHTaM, MOKEJaBLUIMM BBICTYIIUTh Ha
CeMHHape C JIOKJIaZlaMu U pedepaTamu.

Ha mocnenneit nekuum yaeauTs BpeMs Uit 0030pa Hanbosiee BaXKHBIX MOJIOKEHHUH, pACCMOTPEHHBIX
B Kypce.

2. YKa3aHus U IPOBEICHUS MPAKTUIECKUX 3aHATUI

YeTko 0003HAYHUTH TEMY 3aHATHSI.

OOCynuTh OCHOBHBIE IMOHATHS, CBI3aHHBIE C TEMOI.

B nponecce pemeHus 3aad BECTH JUCKYCCUIO CO CTYIEHTaMH O IPaBUJIbHOCTU MPUMEHEHUS Teope-
TUYECKHUX 3HAHUM.

OtMmeuath CTYAEHTOB, HauOoJiee aKTUBHO YYAaCTBYIOIIMX B PELLEHUH 3aa4 U IUCKYCCHSIX.

B KoHIIe IpaKTHKHU 3a1aTh AyAUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. YkazaHus U1t IPOBEACHUS JIa00OPATOPHBIX 3aHITHH.

Cobmronats TpeOOBaHUS TEXHUKH OE30MAaCHOCTH M MPOBOAMTH HEOOXOIMMBIE Pa3bsCHEHHS O Ipa-
BUJILHOCTHU MOBE/IEHNUS B J1a00paTOpHUH.

[Tepen BwImoTHEHUEM JTabOpaTOPHON PaOOTHI MPOBEPUTH CTEMEHH TOTOBHOCTH CTYACHTOB, HAIOM-
HUTbh U 00CYIUTh OCHOBHBIE TEOPETHUUECKHUE MOJIOKEHNUS, 3HAHUE KOTOPHIX HEOOXOIUMO ISl OCMBICIICH-
HOTO BBHITIOJIHEHUSI padoT.

B mpouecce BbimoaHeHUsT pabOThl ClIEAyeT MOCTOSHHO OOIIAThCA CO CTyJAEHTaMH, He JOIycKasl Mo
BO3MOKHOCTH MX HETPABWIBHBIX JACHCTBUM.

TpeboBarb, 4TOOBI OCHOBHBIE PE3YyJbTaThl 3KCIEPUMEHTOB ObLIM 3aUKCUPOBAHbI CTYyIEHTAaMHU B
MUCHbMEHHOM BHU/IE.

[Tpu npueme 3auyeta no paboTe TpeOOBATH OTUET O MPOJIETaHHON padoTe, I/1e TOJKHBI OBITH OTpaXxe-
Hbl OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.

4.YKa3aHus 110 KOHTPOJIIO CaMOCTOSITEIbHOM pabOThI CTYJIEHTOB

[To ycMoTpeHuto nmpenoaaBaress 3aJaHle Ha CaMOCTOSITENIbHYIO pab0Ty MOXKET ObITh MH/IUBUTyalb-
HBIM UM (POHTAJILHBIM.

[Tpu ucnonp30BaHUM MHIMBUYaIbHBIX 3a/laHUN TPeOOBATh OT CTyJEHTa MUCHMEHHBIA OTYET O MPO-
JIeJIaHHOM paborTe.

[Tpu npuMeHeHuu GPOHTATBHBIX 3aJaHUI BECTH KOJJIEKTUBHBIE OOCYKIEHHS CO CTY/IEHTaMH OCHOB-
HBIX TEOPETHYECKUX MOJIOKEHHI.

C 1enpl0 KOHTPOJISL KauecTBa BBIMOJIHEHUSI CAMOCTOATEIbHONW paboThl TpeOOBaTh MHAMBHUAYaJIbHbIE
OTYeTH! (JIOMYCTUMO BMECTO MHCHbMEHHOI'O OTYEeTa MPUMEHATh WHAMBHUAyaJbHbIE KOHTPOJIbHBIE BOIPO-
CBI).

[Iporpamma cocrtaBneHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUOU u yueOHBIM MmiIaHOM
OCHOBHOM 00pa30BaTEIHLHON MPOTPaMMBbI

PaGouyto mporpammy coctaBuia noreHt Kynamesa 1.0.
Penenzent: nouent Kocrun /. A.
[Iporpamma omobpena Ha 3acemanmn YMKH 13.03.01 TemmosHepreTnka W TEIUIOTEXHHKA OT

15.11.2021 roga, mpotokost Ne 2.
[Ipencenarens yueOHO-MeTOAMYECKOM KOMuccuu PasyBaer A.B.



